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Preface 


This publication and accompanying CD-ROM present a comprehensive set of high quality 
reproductions of preflight, in-tlight, and postflight photographs of the Long Duration Exposure 
Facility (LDEF) and the experiments. General descriptions of the LDEF and its mission are 
also included. The photographs document the effects of more than 5 1/2 years of exposure to 
the space environment on the spacecraft and the experiments. Therefore, the photographs 
present a major source of research data. 

The text explains where each photograph (e.g., in-tlight or in the Spacecraft Assembly and 
Encapsulation Facility II (SAEF If)) was taken, the location of the experiment on the LDEF, 
and the notable characteristics of each photograph. The text addresses visual observations 
rather than detailed analyses. For detailed analyses of the experiments, see NASA Conference 
Publications 3134, 3194, and 3275, which are the proceedings from the first, second, and third 
LDEF Post-Retrieval Symposia. 

The LDEF Project was initiated during the early development of the Space Shuttle. The 
project was designed to take advantage of the unique capability of the Space Shuttle to place 
large payloads in Earth orbit, retrieve these payloads, and return them to Earth. This project 
marks the first time that direct observation and analysis of the effects of the space environment 
on a large number of experiments were performed. The project was designed, fabricated, and 
managed by Langley Research Center in Hampton, Virginia. 

We thank all the photographers who documented this project in such a thorough manner at 
Kennedy Space Center, Johnson Space Center, and Langley Research Center. In-flight photo- 
graphs were taken by Terry J. Hart (with the assistance of Robert L. Crippen, Francis R. "Dick” 
Scobee, George D. Nelson, and James D. A. van Hoften) for the deployment mission and 
Marsha S. Ivins (with the assistance of Daniel C. Brandenstein, James D. Wetherbee, G. David 
Low, and Bonnie J. Dunbar) for the retrieval mission. Photographs at Kennedy Space Center 
were taken by George Shelton. The photographers at Langley Research Center included 
William C. Salyer Jr., Frederick D. Jones, Sandra H. Gibbs, and Don W. Ward. 

In addition, we thank all those people at Langley who worked so diligently to put together 
this publication and the accompanying CD-ROM: William H. C. von Ofenheim, who coordi- 
nated the photographic scanning operations and premastering of the CD-ROM; Sharon L. 
Jenkins and Zylphia E. Wilkins, Computer Sciences Corporation, who painstakingly completed 
the scanning operation for the CD-ROM; Nancianne Judge, who coordinated the effort to elec- 
tronically enhance and format the images to be used in the black and white publication; Earl E. 
Williams, Jr., Margaret P. Hopkins, and Catherine K. Reid, who performed the electronic 
enhancements and formatted the black and white images; Jack Holm who established elec- 
tronic tables for the prepress images; Charles T. Brown, Kennedy Space Center, who located 
many of the negatives from Kennedy Space Center; and Lynn Heimerl and Gail S. McQuigg, 
who performed the technical editing. We also thank Ricky Hoff, Mary K. McCaskill, 
Rodney P. Adams, and Donna Roper for their input and support during this project. 

The CD-ROM, which accompanies this publication, conforms to the ISO (International 
Standards Organization) 9660 standards to ensure compatibility across computer platforms. 
The CD-ROM contains the color versions of all photographs that are reproduced in black and 
white in this publication. The color photographs were digitized in JPEG (Joint Photographic 
Experts Group) format, which is a standardized image compression mechanism written by the 
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Joint Photographic Experts Group. It is a “lossy” image format. That is, a format that uses 
decompressed images that are not identical to the original uncompressed images, but are 
designed to depict photographs so that compression anomalies are invisible to the human eye. 
The CD-ROM also contains the text files that describe each photograph. 

The digitized images have the extension “.JPG” to indicate that they are in JPEG format. 
The figures are batched according to the trays that they depict in the report. Numerous com- 
mercial packages exist that support the JPEG format;, however, several viewers are available 
from the World Wide Web. The following is a list of viewers with locations that are available 
on the World Wide Web for certain computer platforms: 

For X-Windows Systems 

Software: XV 

Location: ftp.cis.upenn.edu:/pub/xv/ 

Software: ImageMagick 

Location: ftp.x.org:/contrib/applications/ImageMagick/ 

Software: Xloadimage 
Location: ftp.x.org:/R5contrib/ 

For IBM PC (Windows) Compatible Systems 

Software: ACDSee 

Location: ftp. coast. net :/SimTel/win3/graphics/ 

Software: LView Pro 

Location: ftp.coast.net:/SimTel/win3/graphics/ 

Software: WinECJ 

Location: ftp.coast.net:/SimTel/win3/graphics/ 

For IBM PC (DOS) Compatible Systems 
Software: DVPEG 

Location: sunee.uwaterloo.ca:/pub/jpeg/viewers/ 

For IBM PC (OS2) Compatible Systems 
Software: Joe View 

Location: hobbes.nmsu.edu:/os2/graphics/ 

Software: PMJPEG 

Location: hobbes.nmsu.edu:/os2/graphics/ 

Software: PMView 

Location: hobbes.nmsu.edu:/os2/graphics/ 

For Macintosh Systems 
Software: JPEG View 

Location: sumex-aim.stanford.edu:/info-mac/gst/grf/ 

Software: GIFConverter 

Location: mac. archive. umich.edu:/mac/graphics/graphicsutil/ 
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Software: GraphicConverter 

Location: sumex-aim.stanford.edu:/info-mac/gst/grf/ 

The full-resolution versions of each of the images and associated text files are also avail- 
able on the World Wide Web by using a browser. To access these images, open the following 
uniform resource locator (URL) from any browser: 

http://lisar.larc.nasa.gov/LISAR/index.html 

The LISAR (Langley image scanning, archival, and retrieval) number associated with each 
image has been included in the text files for easy search and retrieval. 

Also included on the CD-ROM is a table (MATER1AL.TXT) that indicates the materials 
that were flown on the LDEF along with their locations. This table was condensed from a table 
that was constructed by Carol Kiser (formerly the LDEF Experiments, Systems, and Integra- 
tion manager) under Langley contract number NAS 1-19247 with Boeing Aerospace Opera- 
tions, Inc. Mr. Kiser also compiled information for this publication. Mr. Robert L. O'Neal 
(retired from NASA as the LDEF Project Manager) wrote the text under contract number 
NASI -19000 with Lockheed Engineering & Sciences Company and during his retirement. This 
author thanks them for their efforts. 


Arlene S. Levine 
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Introduction 

During payload planning in the late 1960's and early 1970's, researchers recognized that the 
Space Shuttle, with a capability to place large payloads in orbit, to retrieve these payloads, and 
return them to Earth, offered a new and unique opportunity for the investigation of space envi- 
ronmental effects. Previous flight experiments had to rely on sophisticated instrumentation to 
relay data to Earth. However, the Space Shuttle could deploy a large spacecraft in Earth orbit 
for an extended period, and on a later mission, retrieve and return the spacecraft to Earth for 
visual and laboratory analysis. 

Langley Research Center (LaRC) and NASA Headquarters discussed an early concept for 
such a mission. This early concept was for a recoverable meteoroid experiment to be the pri- 
mary payload element for a Space Shuttle mission and for the retrieval of the experiment on a 
subsequent mission. As payload studies continued within NASA and the scientific community, 
it became apparent that an experiment-carrying payload that accommodated many technical 
areas would be widely accepted and supported. The Long Duration Exposure Facility (LDEF) 
was approved for development in July of 1974. 

The LDEF was developed and the project was managed by LaRC for the Office of Aero- 
nautics and Space Technology (OAST) of NASA. A diverse group of experiments were 
selected for the LDEF. These experiments included areas such as ionizing radiation; meteoroid 
and debris impacts; cosmic dust; high-altitude atomic oxygen effects on materials; and optical, 
mechanical, electronic, and living systems. The experiments described in reference 1 involved 
hundreds of investigators from universities, industries, and government laboratories in the 
United States, Canada, Denmark, France, Germany, Ireland, the Netherlands, Switzerland, and 
the United Kingdom. 

With a full complement of experiments, the LDEF was placed in Earth orbit in April 1984 
by the Space Shuttle Challenger and retrieved from orbit more than 5 1/2 years later in January 
1990 by the Space Shuttle Columbia. The LDEF was the first experiment-carrying spacecraft 
that was flown in space, retrieved, and then returned to Earth. This retrieval enabled investiga- 
tors to gather data by observation and laboratory analysis of the returned experiments. Exten- 
sive preflight, in-flight, and postflight photographic surveys were made of the LDEF and the 
experiments. The visual interpretation of the experiment and facility hardware provided an 
added dimension to understanding the effects of the space environment. 

This publication documents a selected number of preflight, in-flight, and postflight photo- 
graphs of the facility and the experiments. It also discusses changes in condition caused by 
space exposure. Several thousand detailed photographs of the experiments and the facility were 
taken; however, the nature of this publication precludes including all the photographs. All sur- 
vey photographs are listed by number and location in a comprehensive index that is available 
from the LDEF Project Office. Table 1 gives experiment titles, sponsors, and tray numbers. 

An overview of the LDEF, the experiments, the mission, and the operations is presented in 
the following sections for better understanding of the results recorded in the photographs. 
Information from several documents was used in compiling this document (refs. 1 through 8). 

Accompanying this black and white publication is a CD-ROM that contains the color ver- 
sion of the figures, the text, a table of materials flown on the LDEF, and the experiment tray 
locations. A film scanner, which was connected to a desktop computer, was used to digitize the 
negatives. The digitized images were saved as TIFF files with dimensions that are roughly 
3K x 3K and 24 bits per pixel. A graphic software package was used to convert the images to 
JPEG format. The images are stored on the CD-ROM by figure number. 



Experiment number 
AO015 

AO019 

A 002 3 
AO034 

AO038 

AO044 

AO054 

AO056 

AO076 
A01 14 

AO 133 
AO 134 
AO 1 35 
AO 138- 1 
AO 138-2 


Table 1 . LDEF Experiments, Sponsors, and Tray Numbers 

Experiment and sponsor 

Free- Flyer Biostack Experiment 
Institute for Flight Medicine, DFVLR 

Influence of Extended Exposure in Space 
on Mechanical Properties of High-Toughness 
Graphite-Epoxy Composite Material 
University of Michigan 

Multiple Foil Microabrasion Package 
University of Kent 

Atomic Oxygen Stimulated Outgassing 
Southern University 
NASA MSFC 

Interstellar Gas Experiment 
NASA JSC 
University of Bern 

Holographic Data Storage Crystals for LDEF 
Georgia Institute of Technology 

Space Plasma Voltage High-Voltage Drainage Experiment 
TRW Space and Technology Group 

Exposure to Space Radiation of High-Performance 
Infrared Multilayer Filters and Materials 
Technology Experiments 
University of Reading 
British Aerospace Corporation 

Cascade Variable-Conductance Heat Pipe 
McDonnell Douglas Astronautics Company 

Interaction of Atomic Oxygen With Solid 
Surfaces at Orbital Altitudes 
The University of Alabama in Huntsville 
NASA MSFC 

Effect of Space Environment on Space- Based 
Radar Phased-Array Antenna 
Grumman Aerospace Corporation 

Space Exposure of Composite Materials for Large 
Space Structures 
NASA LaRC 

Effect of Space Exposure on Pyroelectric 
Infrared Detectors 
NASA LaRC 

Study of Meteoroid Impact Craters on 
Various Materials 
CERT/ONERA-DERTS 

Attempt at Dust Debris Collection With 
Stacked Detectors 
CERT/ONERA-DERTS 


Tray number 
C2,G2 

D12 

C3, C9, D12, E6, H 1 1 
C3, C9 

El 2, F6, H6, 

H9 

E5 

B4, DIO 
B8, G12 

F9 

C3, C9 

H7 

B9 

E5 

B3 

B3 
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Table I. Continued 


Experiment number 
AO 138-3 

AO 138-4 

AO 138-5 

AO 138-6 

AO 138-7 
AO 138-8 

AO 138-9 
AO 138- 10 
AO 1 39 A 
A0147 
A0171 

AO 172 
AO 175 

A0178 


Experiment and sponsor 

Thin Metal Film and Multilayers Experiment 
CNRS 

Vacuum-Deposited Optical Coatings Experiment 
Optical Division, Matra S. A. 

Ruled and Holographic Gratings Experiment 
JOBIN-YVON Division, Instruments S.A. 

Thermal Control Coatings Experiment 

CERT/ONERA-DERTS 

CNES/CST 

Optical Fibers and Components Experiment 
CERT/ONERA-DERTS 

Effect of Space Exposure of Some Epoxy Matrix 
Composites on Their Thermal Expansion 
and Mechanical Properties 
Space Division, Matra S. A. 

The Effect of the Space Env ironment on 

Composite Materials 

Aerospatiale 

Microwelding of Various Metallic Materials 

Under Ultravacuum 

Aerospatiale 

Growth of Crystals From Solutions in Low Gravity 
Rockwell International Science Center 
Technical University of Denmark 

Passive Exposure of Earth Radiation Budget 
Experiment Components 
The Eppley Laboratory, Inc, 

Solar Array Materials Passive LDEF Experiment 

NASA MSFC 

NASA LeRC 

NASA GSFC 

Jet Propulsion Laboratory 

Effects of Solar Radiation on Glasses 
NASA MSFC 
Vanderbilt University 

Evaluation of Long Duration Exposure to the Natural 
Space Environment on Graphite-Polyimide and 
Graphite-Epoxy Mechanical Properties 
Rockwell International Corporation 

A High-Resolution Study of Ullraheavy Cosmic 
Ray Nuclei 

Dublin Institute for Advanced Studies 
ESA, ESTEC 


Tray number 
B3 

LPSP 

B3 

B3 

B3 


B3 

B3 


B3 


B3 


G6 


B8, G12 


A8 


D2, G12 


Al, A7 


A2,A4,A10, B5,B7, 
C5, C6, C8, Cl 1, Dl, 
D5, D7, Dll, E2, 
E10, F4 
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Table 1. Continued 


Experiment number Experiment and sponsor 


AO 180 


AO 187-1 


AO 187-2 


AO 189 
AO201 

M0001 

M0002-1 


M0002-2 

M0003 

M0004 

M0006 

P0003 


The Effect of Space Environment Exposure on the 
Properties of Polymer Matrix Composite Materials 
University of Toronto 

The Chemistry of Micrometeoroids 
NASA JSC 

University of Washington 
Rockwell International Science Center 

Chemical and Isotopic Measurements of 
Micrometeoroids by Secondary Ion Mass 
Spectrometry 

McDonnell Center for the Space Sciences 
Max-Planck Institute for Nuclear Physics 
Munich Technical University 
Ernst-Mach Institute 

Dornier System Manufacturing Company 

Study of Factors Determining the Radiation 
Sensitivity of Quartz Crystal Oscillators 
Martin Marietta Laboratories 

Interplanetary Dust Experiment 
Institute for Space Science and Technology 
NASA LaRC 

North Carolina State University 

Heavy Ions in Space 
Naval Research Laboratory 

Trapped Proton Energy Spectrum Determination 
Air Force Geophysics Laboratory 
NASA MSFC 

Army Materials and Mechanics Research Center 
Clarkson College of Technology 
Emmanuel College 
Eastern Kentucky University 

Measurement of Heavy Cosmic Ray Nuclei on LDEF 
University of Kiel 

Space Environment Effects on Spacecraft Materials 
The Aerospace Corporation 

Space Environment Effects on Fiber Optics Systems 
Air Force Weapons Laboratory 

Space Environment Effects 

Air Force Technical Applications Center 

Perkin-Elmcr 

Grumman Aerospace Corporation 
The City College 

LDEF Thermal Measurements System 
NASA LaRC 


Tray number 
D12 


A3, A1 1 


C2, E3, E8 


D2 


B12, C3, C9, D6, 
GKLH11 


H3, H 12 
D3, D9, G 1 2 


E6 

D3, D4, D8, D9 

F8 

C2 


Center Ring 
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Table 1. Concluded 


Experiment number 
P0004- 1 

P0004-2 

P0005 

P0006 

S0001 


S0010 

son 14 

S0050 

S0050-1 

S0050-2 

S0069 

50 109 

51 001 

SI 002 

SI 003 
SI 003 

SI 006 


Experiment and sponsor 

Seeds in Space Experiment 
George W. Park Seed Company, Inc. 

Space-Exposed Experiment Developed for Students 
NASA Headquarters 

Space Aging of Solid Rocket Materials 
Morton-Thiokok Inc. 

Linear Energy Transfer Spectrum Measurement 
Experiment 

University of San Francisco 
NASA MSFC 

Space Debris Impact Experiment 
NASA LaRC 


Exposure of Spacecraft Coatings 
NASA LaRC 

Advanced Photovoltaic Experiment 
NASA LeRC 

Investigation of the Effects of Long Duration 
Exposure on Active Optical System Components 
Georgia Institute of Technology 

Investigation of the Effects of Long Duration 
Exposure on Active Optical Materials and 
UV Detectors 
NASA LaRC 

Optical Substrates and Coatings Experiment 
NASA LaRC 

Thermal Control Surfaces Experiment 
NASA MSFC 

Fiber Optic Data Transmission Experiment 
Jet Propulsion Laboratory 

Low-Temperature Heat Pipe Experiment Package for LDEF 
NASA GSFC 
NASA ARC 

Investigation of Critical Surface Degradation 
Effects on Coatings and Solar Cells 
Developed in Germany 

Space Division, Messerschmitt-Bolkow-Blohm 

Ion-Beam-Textured and Coated Surfaces Experiment 
NASA LeRC 

Transverse Flat-Plate Heat Pipe Experiment 
NASA MSFC 

Grumman Aerospace Corporation 

Balloon Materials Degradation 
Texas A&M University 


Trav number 
F2 


F2 


Center Ring 
F2 


A5.A6.A12, BLB2, 
B6, B8. B 1 1, C4, C7, 
D2, D6, El, E4, F7, 
E7, E1LFLF3, F5, 
FIG, FI LG4,G8,H3 

B9 


E9 


E3 


E5 


E3 
A 9 
CI2 

F12, HI 

E3 


E6 

B10 

E6 
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Description of LDEF 

Design and Fabrication 

Design guidelines were for LDEF to take advantage of the large weight carrying capability 
of the shuttle, expose a maximum surface area, and utilize one half of the Shuttle cargo bay vol- 
ume. A design goal was to utilize simple, low cost fabrication techniques and commercially 
available materials. The result was a 12-sided, 14-ft-diameter, 30-ft-long aluminum open grid 
structure. The main load carrying element of the structure was a center ring. Longerons 
attached to the center ring spanned the distance between the center ring and end frames. Inter- 
costals placed at intervals spanned the longerons. The structure was equipped with 4 trunnions 
(two on the center ring and two on an end support beam) and a keel pin for attachment in the 
cargo bay of the Shuttle. The LDEF was also equipped with two grapple fixtures for the remote 
manipulator system of the Shuttle. Some of the fabrication sequence is shown in figures I 
through 5. The LDEF total weight was approximately 21400 lbs, which included 8900 lbs of 
structural and systems components and 12500 lbs of trays and experiments. 

Prior to final assembly, structural surfaces that faced the interior of LDEF were painted 
with Chemglaze Z306 black paint for thermal control. The bolts, fasteners, trunnions, keel pin, 
and end support beam spindle were made of nonmagnetic stainless steel. 

The LDEF structural configuration with locations of the experiments is shown in figure 6. 
For mounting experiment trays, the structure had 72 equal-sized rectangular openings on the 
sides and 14 openings on the ends (6 on the Earth-facing end and 8 on the space-facing end). 
The 12 sides of the structure are numbered rows 1 through 12 in a clockwise direction when 
facing the end with the end support beam (the Earth-facing end in orbit). The six longitudinal 
locations are identified alphabetically as bays A through F, starting at the end with the support 
beam. A tray location is designated by the bay and row numbers, such as Al, B5, or F8. Trays 
on the Earth-facing end are designated by the letter G with the locations designated by even- 
number clock positions (G2, G4, G6, G8, G10, and G12). The space-facing end is designated 
by the letter H with the location designations following the same convention (HI, H3, H5, H6, 
H7, H9, H 1 1 , and H 1 2). 

Experiment Trays 

LDEF experiments were self-contained in trays that were clamped to the facility structure. 
The LDEF had 72 peripheral and 14 end experiment trays. To accommodate the diverse exper- 
iment requirements and characteristics, the trays were of five standard sizes: 3-in-deep, 
6-in-deep, and 12-in-deep peripheral trays and 6-in-deep and 12-in-deep end trays. All trays 
were constructed of 6061-T6 anodized aluminum. Figure 7 is a photograph of the three sizes of 
peripheral trays. The overall approximate dimensions of these trays were 53 in. by 42 in. The 
end trays were slightly smaller in size. 

Each tray was attached to the LDEF structure by clamp assemblies. Some of the tray 
clamps had white dots (discs) painted on them as a visual aid in an attempt to measure space- 
craft motions (pitch, roll, and yaw) from video and photographs made at deployment. The dots 
were made of Chemglaze A276 white paint and Chemglaze Z306 black paint. The bottoms of 
all tray frames and the sides of all tray walls facing the interior of LDEF were painted with 
Chemglaze Z306 black paint for thermal control. 
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Experiment Systems 

The LDEF had no telemetry or central power system. Although LDEF was essentially pas- 
sive, it did supply some tray-contained data processing and recording, experiment environment 
control, and battery power to a limited number of experiments. 

Experiment Power and Data System. Seven experiment trays had a self-contained experi- 
ment power and data system (EPDS) provided by LaRC. These experiments were located in 
trays D4, D8, F8, E9, BIO, B 12, and FI 2. The EPDS was designed to provide data collection 
and storage for those experiments with such a requirement. The EPDS consists of a data pro- 
cessor controller assembly, a magnetic tape module (MTM), and a primary battery source. The 
MTM provided storage of approximately 14 megabits of data. Data recorded during flight was 
retrieved postflight after experiment and systems were removed. Electrical power was supplied 
by batteries in each of the seven trays. 

Experiment Exposure Control Canister. Five experiment trays had experiment exposure 
control canisters (EECC) provided by LaRC. They were located in trays C2, E3, D4, D8, 
and B9. The EECC were self-contained automated experiment canisters capable of opening 
and closing during flight. The schedule of opening and closing was programmed before flight. 
Electrical power was supplied by batteries located in each of the five trays. The canisters were 
closed before flight and remained closed until cycled while in orbit. 

Batteries. The lithium sulphur dioxide (LiS02) batteries used on LDEF were developed by 
LaRC and provided to experimenters. The batteries had three nominal capacities: 7.5, 12, and 
28 volts. A 7.5-volt battery provided power to each EPDS and a 12-volt battery provided power 
for each tape recorder. Power was supplied to each EECC by 7.5-volt and 28-volt batteries. 
Batteries of each capacity were used as required to power experiments. Other batteries 
were used on two experiments. Nickel cadmium (NiCd) batteries were used on the Low- 
Temperature Heat Pipe Experiment (S 1 00 1 ) in tray F12 and lithium carbon fluoride (LiCFO) 
batteries were used on the Thermal Control Surfaces Experiment (S0069) located in tray A9. 

Experiment Initiate System. The experiment initiate system (EIS) was designed to send an 
on (set) or an off (reset) signal to each active experiment when microswitches located on the 
rigidize sensing grapple fixture were activated. The EIS was self-contained and had no inter- 
face with the Shuttle. Status indicators, which were located in tray CIO in view of the RMS 
wrist camera, would be white to indicate “set” (on) or black to indicate “reset” to indicate (off). 
These indicators are visible in photographs of that experiment tray. The EIS was turned on in 
orbit prior to LDEF deployment by cycling the rigidize sensing grapple fixture with the Shuttle 
RMS while LDEF was still latched in the bay. It was originally planned to deactivate the EIS 
after retrieval and LDEF had been latched in the bay; however, due to the extended length of 
the mission, the existing “set” status was preserved so that systems studies of long term effects 
could be conducted after tray removal. 

Grapple Fixtures 

The LDEF had two grapple fixtures each located in part of a 6-in-deep experiment tray. 
These fixtures were standard Space Transportation System (STS) hardware items provided by 
NASA Johnson Space Center (JSC) and served as the interface between the LDEF and the 
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Shuttle RMS. A standard grapple fixture was located in tray Cl and a rigidize sensing grapple 
fixture was located in tray CIO. 

The standard grapple fixture in tray Cl was used for deployment and retrieval of LDEF by 
the RMS. The chevron painted in the bottom of the tray is a visual aid for the crew to use for 
LDEF retrieval. The grapple target on either fixture aids the RMS operator in positioning the 
end effector over the grapple spike for capture. 

The rigidize sensing grapple fixture in tray CIO differed from the standard fixture in that 
the grapple spike of the rigidize sensing grapple was spring loaded and moved approximately 
1 in. during the RMS end effector rigidization. This movement of the grapple spike shaft acti- 
vated microswitches in the EIS circuit. This feature allowed the fixture to be utilized as an on 
and off switch for the EIS. 

Thermal Control 

The LDEF thermal design was completely passive. The design relied on surface coatings 
and internal heat paths for temperature control and equalization. The thermal modeling and 
design of the LDEF and the flight results are covered extensively in references 2 through 5. 

The gravity gradient stabilization of LDEF with one end pointing toward Earth and the 
maintaining of a leading and trailing side (row 9 leading and row 3 trailing) resulted in unique 
thermal environments for experiments around the periphery. The thermal environment for all 
experiments varied due to the occurrence once per orbit of day and night, precession of the 
LDEF orbit, and the yearly cycle of solar angle. The attitude of LDEF caused experiments in 
rows 11, 12, and I or rows 4, 5, and 6 to face the sun or space for extended periods of time. 

The primary means of achieving temperature control of the LDEF and the experiments was 
by the placement of experiments on the facility and the selection of thermal control coatings. 
Over 90 percent of the interior surfaces were painted with Chemglaze Z306 high emissivity 
black paint (e = 0.90). This paint minimized any circumferential thermal gradients and maxi- 
mized the radiation heat transfer across the facility (ref. 2). A photograph of the interior of the 
facility is shown in figure 670. As discussed in reference 2, the even distribution of experi- 
ments with given thermal properties was the primary method of thermal control of LDEF. 
Experiments were placed in a checkerboard arrangement to equalize thermal properties over 
the surfaces of LDEF. The placement and the thermal properties of the anodized surfaces of the 
trays for the Space Debris Impact Experiment (S0001) was the major thermal design variable. 
The surface of these trays and that of the aluminum structure and experiment tray flanges of the 
LDEF were over 50 percent of the thermal control surface area. The external thermal properties 
of the tray flanges and the witness plates of experiment SOOOl were left undefined until the 
experiment complement was defined. Using the thermal model of the LDEF, the required ther- 
mal properties of these surfaces were determined. The tray flanges and surfaces of experiment 
SOOOl were then chromic anodized to provide the required properties. 

The prelaunch, launch, and in-flight environment of the Shuttle cargo bay was maintained 
at temperatures less extreme than the free-flying environment of the LDEF. The heat soak and 
resultant temperature increase after landing was maintained within acceptable limits by precon- 
ditioning the large mass of LDEF prior to reentry and by ground purge cooling after landing. 
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Attitude Control 


The LDEF had no active attitude control system; instead, it relied on gravity gradient 
torques and preselected moment of inertia ratios to provide the control. Gravity gradient 
torques maintained the LDEF in a position in which the axis of minimum moment of inertia 
was aligned with the local vertical. This alignment resulted in one end of LDEF always point- 
ing toward the Earth and the other end always pointing toward space. Coupling torques from 
small preestablished differences in the transverse moments of inertia stabilized the facility 
about its longitudinal axis and resulted in one side always pointing in the direction of flight. 
Such coupling torques are discussed in reference 6. The LDEF was precisely positioned by the 
RMS and released with its longitudinal axis aligned with the local vertical and preferred end 
facing Earth. Row 9 was facing in the direction of the velocity vector as the preferred leading 
side. Figure 8 illustrates the LDEF orientation in orbit. 

A viscous magnetic rate damper was selected to provide damping should significant 
motions occur at LDEF deployment. Such damping would ensure capture in a gravity gradient 
with one end toward earth. Dampers of this type had been successfully flown on other space- 
craft. Comprehensive stability analyses of the LDEF were conducted to define damper perfor- 
mance requirements and are reported in references 7 and 8. The damper that was flown is 
shown in a postflight photograph in figure 63. 

For the relatively brief period of observations by the flight crew after deployment of the 
LDEF, no significant motions were apparent. The results of postflight analyses discussed in 
reference 9 indicated that the LDEF was yawed slightly from the attitude of row 9 facing for- 
ward during the mission. The yaw angle was approximately 8° clockwise when viewed from 
the space end. This angle represented a leading edge bias from the row 9 side slightly toward 
row 10. Analyses also indicated that the LDEF had a slight pitch with the space end of the for- 
ward facing side canted forward approximately 2°. 

Experiments 

Table I lists the LDEF experiment complement with the respective sponsors and tray num- 
bers. Figure 9 shows the location of each experiment on LDEF. These experiments addressed 
areas such as ionizing radiation; meteoroid and debris impacts; cosmic dust; high-altitude 
atomic oxygen effects on materials; and optical, mechanical, electronic, and living systems. 
The 57 experiments selected for LDEF involved several hundred investigators from universi- 
ties, industries, and government laboratories in the United States and many foreign countries. 

Deployment Mission 

Shipment of LDEF to Kennedy Space Center 

The last task in the fabrication of LDEF at LaRC was installation and checkout of the 
experiment initiate system and the experiment interconnect wiring harness (fig. 5). After the 
Preship Readiness Review, the facility was shipped to KSC on the Landing Craft Utility (LCU) 
inside the environmentally controlled (humidity and temperature) LDEF Assembly and Trans- 
portation System (LATS). The LDEF arrived at KSC on June 21, 1983 and was placed in tem- 
porary storage to await the start of integration operations. 


9 



Experiment Integration With Tray 

Experiments were integrated with trays either at LaRC or at experimenters’ facilities. After 
integration, all trays were certified by vibration tests approved by STS to verify structural 
integrity and safety for flight. After testing, all experiments were shipped to KSC for integra- 
tion with the LDEF. Experiments were shipped in sealed containers with a dry nitrogen 
atmosphere. 

Tray Integration With LDEF 

The shipment of all flight hardware and associated ground support equipment to KSC was 
completed in October of 1983. Activities to prepare LDEF for launch began on November 1. 
Activities for LDEF integration were conducted in the KSC Spacecraft Assembly and Encapsu- 
lation Facility II (SAEF II). The LATS with the LDEF inside was moved into the SAEF II 
clean room along with experiment tray shipping containers. Each experiment tray was 
inspected, photographed, and installed on the LDEF and the EIS was checked. 

Photographs taken of the experiment trays and photographs of the facility after experiment 
tray integration are a part of this document. Overall views of the LDEF after experiment instal- 
lation are shown in figures 10 through 13. After experiment trays and other systems were 
installed, the LDEF was weighed. The center of gravity was established and adjusted to within 
preselected limits by adding lead ballast plates to the interior of the end frames. 

The LATS cover was reinstalled after integration was complete. The LATS with the LDEF 
inside was transported to the KSC Operations and Checkout (O & C) building where the LDEF 
was installed in the KSC Payload Canister. In March 1984, the LDEF and the Solar Max Repair 
Module were inserted into the Shuttle cargo bay at the launch pad. Figure 14 shows this 
operation. 

Deployment Flight 

The STS 41-C flight was launched on April 6, 1984. Figure 15 is a photograph of the liftoff. 
On April 7, the RMS was used to activate the EIS and then to deploy the LDEF in a gravity gra- 
dient stabilized attitude. Figure 16 shows the LDEF on the RMS arm after removal from the 
cargo bay with the Florida peninsula visible in the background. The LDEF was deployed in a 
near-circular orbit at an altitude of 257 n.mi. Figure 17 is a photograph of the LDEF soon after 
release. After release, the Shuttle was maneuvered away from the LDEF to minimize any con- 
tamination by the Shuttle propulsion or reaction control system. While the LDEF was visible, 
the Shuttle crew noted no unwanted facility motions. 

After completion of the repair and redeployment of the Solar Max satellite, the shuttle 
landed at Edwards Air Force Base in California. Figure 18 is a photograph of the landing. 


Retrieval Mission 

Retrieval Planning 

When LDEF was launched in April 1984, the retrieval was scheduled for March 19, 1985, 
on STS 51-D. In early February 1985 shortly before the scheduled retrieval, the flight mani- 
fest was changed to accommodate another payload and the LDEF retrieval was delayed 
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indefinitely. In January 1986 the Challenger accident resulted in all Shuttle flights being tem- 
porarily halted. 

When it became apparent that the LDEF retrieval would be delayed by years, orbit lifetime 
studies were initiated at LaRC and JSC to better plan the retrieval. The results of these studies 
are discussed in reference 9. In August 1986, LaRC studies indicated that LDEF reentry could 
occur between fall 1990 and spring or summer 1991. A large uncertainty was the effect of the 
solar flux expected from solar cycle 22. The first post -Challenger manifest published in March 
1988 scheduled the LDEF retrieval on STS 32 in July 1989. The August 1988 manifest sched- 
uled the STS 32 launch in November of 1989. This launch date appeared to be an adequate 
margin of approximately 1 year in orbit lifetime. 

As discussed in reference 9, the LDEF was launched at a time of near-minimum activity in 
the 11 -year solar cycle. Because of delays, the retrieval would be near the time of near- 
maximum solar activity. In early 1988, it was becoming apparent that solar cycle 22 was more 
severe than normal and was resulting in a significant decrease in orbital lifetime expectancy. In 
June 1989, the reentry was predicted to be late January 1990. Since the retrieval flight was now 
scheduled for December 18, 1989, concern for the successful retrieval of LDEF was mounting. 
In December 1989, problems with refurbishment of the launch pad caused the launch date to be 
rescheduled for January 8, 1990. After a one day delay due to weather, the retrieval mission 
was launched on January 9, 1990. The LDEF was retrieved on January 12, some 58 months 
later than originally planned in 1984. The history of the orbit altitude and the decay rate for the 
late stages of the mission is discussed in reference 9. 

Retrieval Flight 

The LDEF retrieval mission included the deployment of SYNCOM IV-5, and a mid-deck 
experiment with the IMAX camera. The Interim Operational Contamination Monitor (IOCM) 
was carried in the cargo bay and provided quantitative data on the environmental contamina- 
tion that was experienced by the LDEF during the retrieval and reentry phases of the mission. 
Constraints were placed on the rendezvous operations, proximity operations, and operations 
after capture and return of the LDEF to KSC so that the retrieved LDEF would be, as nearly as 
possible, in the same condition as it was in space at the end of the 69-month mission. 

The retrieval flight was launched into a 190 x 161 n.mi. orbit at an inclination of 28.5°. Fig- 
ure 19 is a photograph of the liftoff. The SYNCOM IV-5 was deployed on flight day 2. The 
orbit-phasing maneuvers then began for rendezvous with LDEF which was in a circular orbit of 
179 n.mi. Figure 20 is a photograph of the LDEF as the Shuttle approached the velocity vector 
from below. The planned capture maneuver was for the orbiter to pass 300 ft (actual position 
590 ft) in front of the flight path of the LDEF, inverted to a position 300 ft (actual position 
230 ft) above LDEF and to descend in this inverted position along the radius vector axis for 
capture. This maneuver above the radius vector axis minimized contamination of LDEF by the 
firing of the reaction control system (RCS). As the shuttle neared the LDEF, a small solar array 
that had recently become dislodged from one of the experiments was seen flying in formation 
with LDEF. Figure 21 is a photograph of this array. Figure 22 is a photograph of the LDEF as 
the Shuttle approached from above along the radius vector axis with the RMS poised for 
the final maneuver to capture. The LDEF was captured, with the grapple fixture in tray Cl, at 
9: 16 a.m. central standard time on orbit 50 over the Atlantic Ocean east of Brazil. 
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After capture, a detailed photographic and visual survey of the LDEF was made. This sur- 
vey was done to document the condition of each experiment prior to undergoing the rigors of 
reentry, landing, and the flight back to KSC. The RMS was used to orient the LDEF so that 
photographs of the overall spacecraft and of each experiment tray could systematically be 
taken. Photographs were taken using Kodak 5017 (Ektachrome 64) film. The JSC photographic 
lab processed the film and provided the project with duplicate negatives and prints. The origi- 
nal processed film is archived at JSC. Selected photographs from this extensive survey are pre- 
sented in this publication. 

Overall views of the LDEF are shown in figures 23 through 41. The detailed photographs 
of each tray are shown as a part of the comparative survey. 

After completion of the photographic survey, the LDEF was berthed in the cargo bay and 
the keel pin latched on orbit 54 at 2:40 p.m. central standard time over the Indian Ocean. 

The orbiter was positioned near the end of the 1 1-day mission to thermally condition the 
LDEF so that experiment temperatures during reentry and landing would not exceed in-flight 
temperatures. A photograph of the predawn landing on January 20 at Edwards Air Force Base 
is shown in figure 42. After landing and roll-out, ground purge of the shuttle payload bay main- 
tained the desired payload bay environment. During the 69 months in orbit, the LDEF had com- 
pleted 32422 orbits of the Earth and travelled over 741928999 n.mi. 

A photographic survey was made of the end of LDEF facing the cargo bay access hatch 
prior to the Shuttle being mounted on the ferry aircraft. Figure 43 is an overall view of the 
space-facing end of LDEF. Selected detailed photographs from this survey are presented 
herein. 

Ferry Flight to Kennedy Space Center 

Prior to the Shuttle being mounted on the ferry aircraft, special instrumentation was placed 
in the cargo bay to monitor and record environmental conditions during the ferry flight to KSC. 

The terry flight, which included three 747 refueling stops and an overnight stay, was com- 
pleted on January 26. To maintain LDEF experiments and systems in the as-retrieved condi- 
tion, a purge of the cargo bay was used at the intermediate stops on the ferry flight and during 
the demate and tow to the Orbiter Processing Facility (OPF) at KSC. The transfer to the OPF 
on January 27 started the “on-line” processing at KSC. 

Postflight Operations at Kennedy Space Center 

Figures 44 and 45 show operations in the KSC OPF where the LDEF was removed from the 
orbiter cargo bay and placed in the Payload Canister for transfer to the O & C building. During 
operations in the OPF, many photographs were taken of the facility as well as each visible 
experiment tray. Some of these photographs are presented herein. 

After LDEF was transferred to SAEF II for deintegration operations, a photographic survey 
was made of the facility and the individual experiment trays before disassembly began. 
Figures 46 through 59 show views of the facility which may be compared with preflight photo- 
graphs. Some individual tray photographs are shown as a part of the comparative survey. Fig- 
ures 60 and 61 are photographs of the LDEF after most trays had been removed. Figures 62 
and 63 show the damper protective cover and the damper after removal from LDEF. 
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Postflight Observations of Experiment Trays 

After experiment trays were removed from the LDEF, detailed photographs were made of 
each tray. Many of these photographs are presented for comparison with preflight and in-flight 
photographs in figures 64 through 623. 

Visual evidence of contamination was found on experiments, trays, and the facility. The 
LDEF was found to have a light brown coating on many of these surfaces. The contamination 
was more concentrated in some areas than in others. Surfaces on the leading side of LDEF, the 
side facing forward in flight, were “cleaner.” Indications were that surfaces that had become 
contaminated were cleaned to a degree by atomic oxygen, which was encountered in the final 
low altitude phase of the mission. 

It was difficult to consistently ascertain the presence or degree of contamination on anod- 
ized aluminum surfaces. The visibility of this contamination depended greatly on the lighting, 
the lighting angle, and the camera angle. The most reliable method of judging the presence and 
the variation of contamination was to use the white dots on the tray clamps as a reference. The 
dots in the photographs that were taken in flight are white on the forward facing rows of exper- 
iments and dark brown on the trays facing in the trailing direction. 

Postflight Observations of LDEF Structure 

Many photographs recorded the condition of all facility interior and exterior surfaces. Post- 
flight inspection of the interior surfaces showed varying patterns of discoloration. Photographs 
were taken of the longeron interior surfaces to show how these discolorations varied around 
the periphery and along the length of LDEF. These photographs are shown in figures 624 
through 668. Evidence of contamination observed on a few other surfaces are shown in 
figures 669 through 675. 
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Photographs of Deployment and Retrieval Missions 


Fabrication and Launch of LDEF 

Figure 1 (Preflight). In this figure, the LDEF center ring fabrication is shown as it nears 
completion in the fabrication shop at LaRC in 1977. The center ring was heat-treated and 
drilled for trunnions. A keel pin and the interior surfaces were painted before final assembly of 
the facility. This ring was the principal load-carrying element of the LDEF. 



Figure 1 

Photo No.: L77-07820 
LISAR No.: EL- 1 994-007 1 7 
Photo Credit: LaRC 

Location: LaRC Fabrication Shop in Building 1232 
Subject: Fabrication of Center Ring 


Figure 2 (Preflight). Longerons were bolted to the center ring for the initial structure 
buildup. Interfacing elements of the center ring and longerons had been match drilled and 
marked to ensure a proper fit in the final assembly. 



Figure 2 

Photo No.: L78-03258 
LISAR No.: EL- 1994-00325 
Photo Credit: LaRC 

Location: LaRC Fabrication Shop in Building 1232 
Subject: Preliminary Assembly of LDEF 


14 



Figure 3 (Preflight). In this figure, the initial buildup of half of the LDEF has been com- 
pleted. This buildup was then disassembled, the center ring was turned over, and the other half 
of the LDEF was drilled and assembled. After disassembly, the interior-tacing surfaces of all 
structural elements were painted with high-emissivity black paint for thermal control in flight. 



Figure 3 

Photo No.: L78-03484 
LISAR No.: EL- 1994-00374 
Photo Credit: LaRC 

Location: LaRC Fabrication Shop in Building 1232 
Subject: Preliminary Assembly of LDEF 


Figure 4 (Preflight). This photograph shows the final buildup of the facility on LATS as it 
was nearing completion in the fabrication shop. Covers and wrappings protected the surfaces 
from damage. 



Figure 4 

Photo No.: L78-05723 
LISAR No.: EL- 1994-00388 
Photo Credit: LaRC 

Location: LaRC Fabrication Shop in Building 1232 
Subject: Final Assembly of LDEF 
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Figure 5 (Preflight). The wiring harness was installed prior to shipment of the facility to 
KSC. The wiring harness connected the experiment initiate system to the appropriate experi- 
ment trays and interconnected some experiment trays. 



Figure 5 

Photo No.: L83-02796 
LISAR No.: EL- 1 994-00702 
Photo Credit: LaRC 
Location: LaRC Building 1250 
Subject: Installation of Wiring Harness 


Figure 6 (Preflight). A sketch shows the identification and the location of experiment 
trays on the LDEF. Other pertinent features are also noted. 


LDEF EXPERIMENT TRAY BENRHCATtON MOOEL 



Figure 6 

Photo No.: L95-01323 
LISAR No.: EL- 1994-00557 
Photo Credit: LaRC 

Subject: Sketch of Experiment Identification Logic 
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Figure 7 (Preflight). The LDEF had 72 peripheral and 14 end experiment trays that were 
clamped to the facility structure. The standard depth sizes were 3 in., 6 in., and 12 in. for the 
peripheral trays and 6 in. and 12 in. for the end trays. This photograph shows the three sizes of 
peripheral trays. The approximate length and width dimensions were 53 in. by 42 in. The end 
trays were slightly smaller. The surfaces facing the interior of the LDEF were painted with 
high-emissivity black paint for thermal control. 



Figure 7 

Photo No.: L76-0343 1 
LISAR No.: EL-1994-00716 
Photo Credit: LaRC 

Location: LaRC Fabrication Shop in Building 1232 
Subject: Sizes of Peripheral Experiment Trays 


Figure 8 (Preflight). The LDEF did not have an active attitude control system. Gravity gra- 
dient torques and preestablished differences in transverse moments of inertia resulted in one 
end pointing toward Earth and a preferred leading side. This photograph illustrates the LDEF 
orientation in flight. 


LMFOrWtt 
PHght Ofltntation 



Figure 8 

Photo No.: L9 1-00652 
LISAR No.: EL- 1 994-00590 
Photo Credit: LaRC 
Subject: Orbital Attitude of LDEF 
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Figure 9 (Preflight). Experiment locations on the LDEF are shown in this sketch. 


LOEF EXPERIMENT INTEGRATION MOOEL 



Figure 9 

Photo No.: L95-00 1 324 
LISAR No.: EL- 1 994-00560 
Photo Credit: LaRC 
Subject: Experiment Locations 


Figure 10 (Preflight). In this figure, a preflight photograph of the LDEF on the LATS in 
the SAEF II at KSC provides a side view of bays A through F in rows 2 through 5 after experi- 
ment installation. 



Figure 10 

Photo No.: KSC-384C-419.17 
Dup. Neg. No.: L84-07237 
LISAR No.: EL-1994-00587 
Photo Credit: KSC 
Location: In SAEF II at KSC 

Subject: Experiments Installed in Bays A Through F 
in Rows 2 Through 5 
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Figure II ( Preflight ). In this figure, a preflight photograph, which was taken of the LDEF 
on the LATS, provides a side view of the LDEF bays A through F in rows 6 through 9 after 
experiment installation. 



Figure 1 1 

Photo No.: KSC-384C-4 19.29 
Dup. Neg. No.: L84-07249 
LISAR No.: EL- 1994-00558 
Photo Credit: KSC 
Location: In SAEF II at KSC 

Subject: Experiments Installed in Bays A Through F 
in Rows 6 Through 9 


Figure 12 ( Preflight ). A pre flight photograph, which was taken of the LDEF on the LATS, 
provides a side view' of the LDEF bays A through F in rows 10, 1 1, 12, and 1 after experiment 
installation. 



Figure 12 

Photo No.: KSC-384C-4 19.41 
Dup. Neg. No.: L84-07261 
LISAR No.: EL- 1994-00588 
Photo Credit: KSC 
Location: In SAEF II at KSC 

Subject: Experiments Installed in Bays A Through F 
in Rows 10, 11, 12, and 1 
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Figure 13 (Preflight). A preflight photograph, which was taken of the LDEF on the LATS, 
provides a view of the space end of the LDEF after experiment installation. 



Figure 13 

Photo No.: KSC-384C-4 19.47 
Dup. Neg. No.: L84-07267 
LISAR No.: EL- 1994-00589 
Photo Credit: KSC 
Location: In SAEF II at KSC 
Subject: Space End of LDEF With Experiments 
Installed 


Figure 14 (Preflight). In this photograph, the LDEF and the Solar Max Repair Module are 
being inserted into the cargo bay of the Space Shuttle at the launch pad. 



Figure 14 

Photo No.: Unknown 
Dup. Neg. No.: L89-07465 
LISAR No.: EL- 1994-00326 
Photo Credit: KSC 
Location: KSC Launch Pad 
Subject: LDEF and Solar Max Repair Module 
Insertion Into Cargo Bay 
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Figure 15 (Preflight). The Challenger lifted off on mission STS 41-C in April 1984. Dur- 
ing this mission, the LDEF was deployed and the Solar Max satellite was retrieved, repaired, 
and redeployed. 



Figure 15 

Photo No.: Unknown 
Dup. Neg. No.: L84-05648 
FISAR No.: EF- 1994-00475 
Photo Credit: KSC 
Location: KSC Launch Pad 
Subject: Liftoff of Challenger 


Figure 16 (In Flight). In this photograph, the Challenger is passing over Florida. The 
LDEF is on the RMS in preparation for deployment, which occurred approximately three- 
quarters of an orbit later. 



Figure 16 

Photo No.: Unknown 
Dup. Neg. No.: L84-04323 
LISAR No.: EL- 1 994-00474 
Photo Credit: JSC 
Location: In Flight 
Subject: LDEF on RMS 
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Figure 17 (In Flight). This photograph shows the LDEF after it was deployed above the 
sunlit ocean and the clouds north of Hawaii. 



Figure 17 

Photo No.: Unknown 

Dup. Neg. No.: L84-04319 

LISAR No.: EL- 1994-00473 

Photo Credit: JSC 

Location: In Flight 

Subject: LDEF After Deployment 


Figure 18 ( Postflight ). The Challenger is shown as it touched down on the dry lake bed at 
Edwards Air Force Base, California. This touch down ended the STS 41-C mission to deploy 
the LDEF and to retrieve, repair, and redeploy the Solar Max satellite. 



Figure 18 

Photo No.: Unknown 
Dup. Neg. No.: L84-043I2 
LISAR No.: EL- 1 994-007 1 8 
Photo Credit: JSC 

Location: Edwards Air Force Base, Calif. 
Subject: Touchdown of Challenger 
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Retrieval of LDEF 

Figure 19 (Preflight). The Space Shuttle Columbia is shown lifting off from launch 
pad 39-A on January 9, 1990 on the STS 32 mission to deploy SYNCOM 1V-5 and to retrieve 
the LDEF. 



Figure 19 

Photo No.: Unknown 
Dup. Neg. No.: L90-13199 
LISAR No.: EL- 1994-00476 
Photo Credit: KSC 
Location: KSC Launch Pad 
Subject: Liftoff of Columbia 


Figure 20 (In Flight). This photograph shows the LDEF from a view approaching the 
velocity vector at a range of approximately 590 ft. This view of the LDEF looks into row 9 and 
shows the leading edge and an oblique view of the Earth-facing end. 



Figure 20 

Photo No.: S32-77-006 
Dup. Neg. No.: L90-10402 
LISAR No.: EL- 1994-00082 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: View of LDEF from Columbia 
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Figure 21 (In Flight). A solar cell array, which was dislodged From experiment tray A8, is 
shown as it flies in formation with the LDEF. 



Figure 2 1 

Photo No.: S32-77-017 
Dup. Neg. No.: L90-I0403 
LISAR No.: EL- 1 994-00083 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: Solar Cell Array From Tray A8 


Figure 22 (In Flight). This figure shows the space end of the LDEF as Columbia 
descended with the RMS poised to complete the capture maneuver. The Earth and clouds are in 
the background. Note the extensive damage to the thermal covers of experiment M0001. The 
aft flight deck window frame obscures an area along the left side of the photograph. 



Figure 22 

Photo No.: S32-85-008 
Dup. Neg. No.: L90- 10468 
LISAR No.: EL- 1994-00 102 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 
Subject: Capture of LDEF 
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Figure 23 (In Flight ). Here we see bays A through F in rows I through 5 with the LDEF 
on the RMS and the Earth in the background. 



Figure 23 

Photo No.: S32-85-039 
Dup. Neg. No.: L90- 10475 
L1SAR No.: EL- 1 994-00 1 07 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: Bays A Through F in Rows 1 Through 5 
With Earth in Background 


Figure 24 (In Flight). This view shows the space end of the LDEF during berthing in the 
cargo bay of the orbiter with the RMS. Note the damage to the thermal covers of the experi- 
ment M0001 and the prominent brown discolorations on other experiment hardware. 



Figure 24 

Photo No.: S32-82-060 
Dup. Neg. No.: L90- 10466 
LISAR No.: EL-1994-00101 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF With Space End in Foreground 
During Berthing in Cargo Bay 
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Figure 25 (In Flight). This oblique view is of the LDEF oil the RMS with the space end in 
the foreground. Note the damaged thermal covers of experiment M0001. The orbiter vertical 
stabilizer and one of the orbiter maneuvering system (OMS) pods are in the left of the 
photograph. 



Figure 25 

Photo No.: S32-77-04I 
Dup. Neg. No.: L90-l()410 
LISAR No.: EL- 1 994-00084 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS With Space End in 
Foreground 


Figure 26 (In Flight). This view shows the Earth-facing end of the LDEF on the RMS with 
the cloud cover of the Earth as background. Note the brown discolorations on several of the 
painted surfaces of the experiments. The orbiter, in the lower left comer of the photograph, is 
in the shadow of the LDEF. There is a shadow of the RMS across the left portion of the 
photograph. 



Figure 26 

Photo No.: S32-85-081 
Dup. Neg. No.: L90- 10488 
LISAR No.: EL- 1 994-00 1 26 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS With Earth End in 
Foreground 
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Figure 27 (In Flight). This view shows bays A through F in rows 1 through 5 with the 
LDEF on the RMS. The cloud cover over the Earth is in the background. Part of the space end 
is obscured by a reflection of the cargo bay liner in the window and the frame of the window 
itself. The reflection of the sky and clouds is visible in tray Dl, which is near the RMS grapple 
fixture. 



Figure 27 

Photo No.: S32-75-014 
Dup. Neg. No.: L90- 10349 
LISAR No.: EL- 1994-00079 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays A Through F 
in Rows 1 Through 5 


Figure 28 (In Flight). This close-up side view shows bays A through E in rows 2 
through 5 with the LDEF on the RMS. Direct sun and reflections caused some experiment 
details in row 4 to be washed out, while low light levels caused a lack of detail in other rows. 
Wrinkles in the thermal screens in tray B3 are prominent. The thermal covers of trays of exper- 
iment AO 178 in row 5 show reflections of the Earth and the sky. 



Figure 28 

Photo No.: S32-75-008 
Dup. Neg. No.: L90- 10348 
LISAR No.: EL- 1 994-00078 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: Close-up of LDEF on RMS Showing 
Bays A Through E in Rows 2 Through 5 
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Figure 29 (In Flight). This side view shows trays in bays A through E in rows 3 through 6 
with the LDEF on the RMS and the Earth in the background. The dark shading in the left side 
of the photograph is the outline of the aft flight deck window of the orbiter. Reflections of the 
blue sky and the clouds are evident in the silvered Teflon thermal covers of the experiment 
AO 1 78. Note that lighting conditions and sky reflections caused rows 3 and 4 to be more blue. 



Figure 29 

Photo No.: S32-85-0 1 2 
Dup. Neg. No.: L90- 10469 
L1SAR No.: EL- 1 994-00 1 03 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays A Through E 
in Rows 3 Through 6 


Figure 30 (In Flight). This side view shows bays D through F in rows 3 through 6 with the 
LDEF on the RMS just above the cargo bay of the orbiter. The Earth and horizon are visible in 
the background. Reflections of the sky and the clouds in the thermal covers of experiment 
AO 178 were somewhat subdued. A reflection of the horizon is visible in the surface of the sen- 
sors in tray E3. The photograph has a blue tint; this is probably because of light that came from 
the sky below. 



Figure 30 

Photo No.: S32-85-0 1 7 
Dup. Neg. No.: L90- 10470 
LISAR No.: EL- 1994-00 104 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays D Through F 
in Rows 3 Through 6 
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Figure 31 (In Flight). This side view shows bays B and C in rows 3 through 7 with the 
LDEF on the RMS. The bright pink tint along the left side, and to a lesser degree on the photo- 
graph in general, is a reflection of the cargo bay liner in the viewing window. Reflections in the 
thermal covers of experiment AO 178 are visible. 



Figure 3 1 

Photo No.: S32-75-003 
Dup. Neg. No.: L90- 10347 
LISAR No.: EL- 1 994-00057 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: Close-up of LDEF on RMS Showing 
Bays B and C in Rows 3 Through 7 


Figure 32 (In Flight). A side view shows bays A through D in rows 2 through 6 with the 
LDEF on the RMS and the Earth in the background. The frame of the aft flight deck window of 
the orbiter is visible along the left side of the photograph. Reflections of the sky are visible in 
the thermal covers of experiment AO 178. 



Figure 32 

Photo No.: S32-85-025 
Dup. Neg. No.: L90- 10471 
LISAR No.: EL- 1994-00 105 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays A 
Through D in Rows 2 Through 6 
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Figure 33 (In Flight). This figure is a side view of bays C through F in rows 2 through 6 
with the LDEF on the RMS. This view of the LDEF shows the Space Shuttle passing over the 
west coast of southern Africa. Note the sand dunes below the RMS and also their reflection in 
the thermal covers of experiment AO 178 in trays F2 and E2. The thermal cover attachment 
pads of trays C5, D5, and F4 are also visible. 



Figure 33 

Photo No.: S32-85-030 
Dup. Neg. No.: L90-I0473 
L1SAR No.: EL- 1 994-00 1 06 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays C Through F 
in Rows 2 Through 6 


Figure 34 (In Flight ). This wide-angle view shows bays A through F in rows 11, 12, and 
1 through 3 with the LDEF on the RMS against a background of the Earth and clouds. The aft 
flight deck window frame obscures the upper part of the photograph. Note the clean appearance 
of the white paint in row 12 compared with similar paint on experiment hardware in rows 2 
and 3. The original bright yellow paint on the trunnion scuff plates on row 3 has darkened 
significantly. 



Figure 34 

Photo No.: S32-85-050 
Dup. Neg. No.: L90- 10479 
LISAR No.: EL- 1994-00 108 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: Wide-Angle View of LDEF on RMS 
Showing Bays A Through F in Rows 11, 12, 
and 1 Through 3 
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Figure 35 (In Flight ). This side view shows bays C through F in rows II, 12, and 
I through 3 with the LDEF on the RMS. The aft flight deck window frame forms a shadow on 
the left edge of the photograph. The Earth with a cloud cover provides the background. Note 
the clean appearance of the white paint on the thermal covers in row 12 when compared with 
similar paint on the hardware in rows 2 and 3. The white paint dots on the experiment tray 
clamp blocks on row 12 appear clean; however, the dots darken progressively as row 3 is 
approached. The original bright yellow paint on the trunnion scuff plates on row 3 has darkened 
significantly. 



Figure 35 

Photo No.: S32-85-054 
Dup. Neg. No.: L90- 10480 
L1SAR No.: EL- 1 994-00 1 09 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays C Through F 
in Rows 11, 12, and 1 Through 3 


Figure 36 (In Flight). This side view shows bays A through D in rows II, 12, and 
1 through 3 with the LDEF on the RMS. The aft flight deck window frame forms a shadow on 
the left edge of the photograph and the Earth with a cloud cover provides the background. Note 
the clean appearance of the white paint on the thermal covers in row 1 2 when compared with 
similar paint on experiment hardware in rows 2 and 3. The original bright yellow paint on the 
trunnion scuff plates on row 3 has darkened significantly. 



Figure 36 

Photo No. S32-85-056 
Dup. Neg. No.: L90- 10481 
LISARNo.: EL- 1994-001 10 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays A Through D 
in Rows 11, 12, and 1 Through 3 
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Figure 37 (In Flight). This figure shows a side view of bays A through F in rows 9 
through 12 and 1 with the LDEF on the RMS. The orbiter vertical stabilizer protrudes from the 
left edge of the photograph. The right side of the photograph is obscured by the frame of the aft 
flight deck window. The peculiar light pattern in the trays in row I I and the variations along 
the row indicate that the cargo bay lights were on. 



Figure 37 

Photo No.: S32-85-060 
Dup. Neg. No.: L90- 10482 
LISAR No.: EL- 1994-00 1 1 1 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays A Through F 
in Rows 9 Through 12 and 1 


Figure 38 (In Flight). This view shows bays A through F in rows 8 through 12 with the 
LDEF on the RMS. The cargo bay of the orbiter is on the left side of the photograph. Either 
sunlight reflected from the cargo bay or cargo bay lights illuminate rows 8 and 9. 



Figure 38 

Photo No.: S32-85-064 
Dup. Neg. No.: L90- 10483 
LISAR No.: EL- 1994-00 125 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays A Through F 
in Rows 8 Through 12 
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Figure 39 (In Flight). This view shows bays A through F in rows 4 through 7 with the 
LDEF on the RMS. The orbiter is in the left of the photograph and the Earth with a cloud cover 
is visible in the background. The reflections of the sky and clouds are visible in the thermal 
covers of the trays of experiment AO 178. 



Figure 39 

Photo No.: S32-85-09I 
Dup. Neg. No.: L90-I0489 
LISAR No.: EL- 1994-00 1 27 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays A Through F 
in Rows 4 Through 7 


Figure 40 (In Flight). This side view shows bays A through C in rows 4 through 7 with the 
LDEF on the RMS. The bright pink in the left of the photograph is a reflection of the cargo bay 
liner in the viewing window. The aft flight window frame is also visible in the left of the photo- 
graph. The Earth, sky, and clouds are visible in the background. Reflections show in the ther- 
mal covers of the trays of experiment AO 178. An overall blue tint was probably caused by 
reflections of the sky below. 



Figure 40 

Photo No.: S32-85-093 
Dup. Neg. No.: L90- 10490 
LISAR No.: EL- 1994-00092 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays A Through C 
in Rows 4 Through 7 
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Figure 41 (In Flight % This side view shows bays C through F in rows 4 through 7 with the 
LDEF on the RMS. The cargo bay of the orbiter is visible in the left of the photograph and the 
Earth and clouds are in the background. The photograph is dark because of the very shallow 
lighting angle. Reflections of the clouds and the sky are evident in the thermal covers of the 
trays of experiment AO 1 78. 



Figure 41 

Photo No.: S32-85-097 
Dup. Neg. No.: L90- 10491 
L1SAR No.: EL- 1994-00 136 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: LDEF on RMS Showing Bays C Through F 
in Rows 4 Through 7 


Figure 42 (Postflight). With the LDEF onboard, the Columbia touched down in the pre- 
dawn hours of Jan. 20, 1990 on the runway at Edwards Air Force Base, California. 



Figure 42 

Photo No.: Unknown 
Dup. Neg. No.: L90- 13200 
LISAR No.: EL- 1 994-00720 
Photo Credit: JSC 
Photo Date: 1/20/90 

Location: Edwards Air Force Base, California 
Subject: Landing of Columbia 
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Removal of LDEF From Cargo Bay of Shuttle 

Figure 43 (Postflight). This view of the space end of the LDEF was taken from the cargo 
bay access hatch after the Columbia landed at Edwards Air Force Base, California. The cargo 
bay liner is visible in the bottom of the photograph. The radiators, which are located on the 
inside of the orbiter payload bay doors, are visible in the top. The three yellow balls on the alu- 
minum support rods (whiskers) that are fixed in the cargo bay were used for berthing the LDEF 
during retrieval operations. A brown discoloration appears to be spread over the surface of the 
space end of the LDEF. This discoloration appears to be lighter on the anodized aluminum 
thermal panel surfaces and darker on the experiment surfaces that were coated with the 
Chemglaze A276 white thermal control paint. The discoloration on the uncoated aluminum 
hardware (such as the end frame splice plates) is also darker. The amber and red reflectors 
seem to have little apparent degradation. 



Figure 43 

Photo No.: S32(S)-294 
Dup. Neg. No.: L92-21201 
LISAR No.: EL- 1 994-00 1 00 
Photo Credit: JSC 
Photo Date: 1/22/90 
Location: Dryden 

Subject: Space End of LDEF Viewed From Cargo 
Bay Hatch 


Figure 44 ( Postflight ). In this figure, the orbiter payload bay doors are being opened, thus 
allowing the first look at the LDEF at the OPF at KSC. 



Figure 44 

Photo No.: L90-1082 
LISAR No.: EL- 1 994-00303 
Photo Credit: LaRC 
Photo Date: 1/30/90 
Location: KSC OPF 

Subject: Opening of Orbiter Payload Bay Doors 
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Figure 45 ( Postflight ). The LDEF has been lifted from the orbiter payload bay in prepara- 
tion for transfer to the payload canister. The payload canister with the LDEF inside was then 
moved to the O & C building. 



Figure 45 

Photo No.: L90-1087 
LISAR No.: EL- 1994-00323 
Photo Credit: LaRC 
Photo Date: 1/30/90 
Location: KSC OPF 

Subject: Removal of LDEF From Orbiter 


Figure 46 (Postflight). This postflight view is of the space end of the LDEF in the SAEF II. 
The discoloration in the areas of trays H6 and H9 (containing experiment A 0038) and the dam- 
age to the thermal covers of experiment M0001 in trays H3 and H12 are evident. Note that the 
thermal panel below tray H6 has been removed. 



Figure 46 

Photo No.: L90-1778 
LISAR No.: EL- 1994-00477 
Photo Credit: LaRC 
Location: KSC SAEF II 

Subject: Postflight View of Space End of LDEF 
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Figure 47 (Postflight). This postflight view is of the Earth end of the LDEF in the SAEF II. 
Some discoloration of the thermal panels on the left side of the photograph is visible. This area 
was affected by the end support beam in flight, which was removed when this photograph was 
made. The canister on the stand adjacent to tray G8 was part of the instrumentation setup for 
radiation measurements. 



Figure 47 

Photo No.: KSC-390C-833.05 
Dup. Neg. No.: L90- 13364 
LISAR No.: EL-1994-00715 
Photo Credit: KSC 
Photo Date: 2/7/90 
Location: KSC SAEF II 

Subject: Postflight View of Earth End of LDEF 


Figure 48 (Postflight). This postflight view is of the LDEF in the SAEF II prior to the 
removal of the experiment trays. Bays A through C in rows 12 and 1 through 3 are visible. 



Figure 48 

Photo No.: KSC-390C- 1065.08 
Dup. Neg. No.: L90-13465 
LISAR No.: EL- 1994-00 1 14 
Photo Credit: KSC 
Photo Date: 2/8/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays A Through C in 
Rows 12 and 1 Through 3 Prior to Removal 
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Figure 49 ( Postflight ). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays D through F in rows 12 and 1 through 3 are visible. 



Figure 49 

Photo No.: KSC-390C- 1 065.09 
Dup. Neg. No.: L90-I3466 
LISAR No.: EL- 1 994-00 1 49 
Photo Credit: KSC 
Photo Date: 2/8/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays D Through F in 
Rows 12 and 1 Through 3 Prior to Removal of 
Experiments 


Figure 50 ( Postflight ). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays A through C in rows 2 through 5 are visible. 



Figure 50 

Photo No.: K S C - 3 90C - 1 065 .04 
Dup. Neg. No.: L90- 13461 
LISAR No.: EL- 1994-001 12 
Photo Credit: KSC 
Photo Date: 2/8/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays A Through C in 
Rows 2 Through 5 Prior to Removal of 
Experiments 
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Figure 51 (Postflight). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays D through F in rows 2 through 5 are visible. 



Figure 5 1 

Photo No.: KSC-390C- 1 065.05 
Dup. Neg. No.: L90- 13462 
LISAR No.: EL- 1994-001 13 
Photo Credit: KSC 
Photo Date: 2/8/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays D Through F in 
Rows 2 Through 5 Prior to Removal of 
Experiments 


Figure 52 ( Postflight ). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays A through C in rows 4 through 7 are visible. 



Figure 52 

Photo No.: KSC-390C- 1033.02 
Dup. Neg. No.: L90- 13434 
LISAR No.: EL- 1 994-00304 
Photo Credit: KSC 
Photo Date: 2/9/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays A Through C in 
Rows 4 Through 7 Prior to Removal of 
Experiments 
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Figure 53 ( Postflight ). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays D through F in rows 4 through 7 are visible. 



Figure 53 

Photo No.: KSC-390C- 1033.03 
Dup. Neg. No.: L90-I3435 
LISAR No.: EL- 1 994-00305 
Photo Credit: KSC 
Photo Date: 2/9/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays D Through F in 
Rows 4 Through 7 Prior to Removal of 
Experiments 


Figure 54 (Postflight). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays A through C in rows 6 through 9 are visible. 



Figure 54 

Photo No.: KSC-390C- 103 1.04 
Dup. Neg. No.: L90-13414 
LISAR No.: EL- 1 994-00289 
Photo Credit: KSC 
Photo Date: 2/9/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays A Through C in 
Rows 6 Through 9 Prior to Removal of 
Experiments 
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Figure 55 ( Postflight ). This postflight view is the LDEF in the SAEF II prior to removal of 
the experiment trays. Bays D through F in rows 6 through 9 are visible. 



Figure 55 

Photo No.: KSC-390C- 103 1.05 
Dup. Neg. No.: L90-I3415 
LISAR No.: EL- 1994-00290 
Photo Credit: KSC 
Photo Date: 2/9/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays D Through F in 
Rows 6 Through 9 Prior to Removal of 
Experiments 


Figure 56 (Postflight). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays A through C in rows 8 through 1 1 are visible. 



Figure 56 

Photo No.: KSC-390C- 1029.01 
Dup. Neg. No.: L90-13387 
LISAR No.: EL-1994-00287 
Photo Credit: KSC 
Photo Date: 2/9/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays A Through C in 
Rows 8 Through 1 1 Prior to Removal of 
Experiments 
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Figure 57 ( Postflight ). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays D through F in rows 8 through 1 I are visible. 



Figure 57 

Photo No.: KSC-390C- 1029.02 
Dup. Neg. No.: L90-I3388 
LISAR No.: EL- 1 994-00288 
Photo Credit: KSC 
Photo Date: 2/9/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays D Through F in 
Rows 8 Through 1 1 Prior to Removal of 
Experiments 


Figure 58 ( Postflight ). This postil ight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays A through C in rows 10 through 12 and 1 are visible. 



Figure 58 

Photo No.: KSC-390C- 1069.05 
Dup. Neg. No.: L90- 13485 
LISAR No.: EL- 1994-00 150 
Photo Credit: KSC 
Photo Date: 2/8/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays A Through C in 
Rows 10 Through 12 and 1 Prior to Removal of 
Experiments 
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Figure 59 ( Postflight ). This postflight view is of the LDEF in the SAEF II prior to removal 
of the experiment trays. Bays D through F in rows 10 through 12 and 1 are visible. 



Figure 59 

Photo No.: KSC-390C- 1069.06 
Dup. Neg. No.: L90- 13486 
LISAR No.: EL- 1994-00063 
Photo Credit: KSC 
Photo Date: 2/8/90 
Location: KSC SAEF II 

Subject: Postflight View of Bays D Through F in 
Rows 10 Through 12 and 1 Prior to Removal of 
Experiments 


Figure 60 ( Postflight ). This postflight view is of the LDEF in the SAEF II after all experi- 
ment trays except the grapple fixture trays were removed. This oblique view is of the Earth- 
facing end and a side. 



Figure 60 

Photo No.: KSC-390C-2366.0 1 
Dup. Neg. No.: L92-17916 
LISAR No.: EL- 1994-00698 
Photo Credit: KSC 
Photo Date: 3/28/90 
Location: KSC SAEF II 

Subject: Postflight View of Earth End of LDEF 
With Trays Removed 
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Figure 61 ( Postflight ). This postflight view is of the LDEF in the SAEF II after all trays 
except the grapple fixture trays were removed. This oblique view is of the space end and a side. 



Figure 61 

Photo No.: KSC-390C-2366.06 
Dup. Neg. No.: L92-I7921 
LISAR No.: EL- 1 994-00699 
Photo Credit: KSC 
Photo Date: 3/28/90 
Location: KSC SAEF II 

Subject: Postflight View of Space End of LDEF 
With Trays Removed 


Figure 62 (Postflight). This view is of the magnetic damper protective shroud after 
removal from the LDEF. This shroud protected the damper from any particles that could be 
attracted by the strong magnet and affect the stability of the LDEF. Note the protective tape 
over the temperature sensor electrical lead. 



Figure 62 

Photo No.: KSC-390C-3383.02 
Dup. Neg. No.: L92-19010 
LISAR No.: EL- 1994-00700 
Photo Credit: KSC 
Photo Date: 4/18/90 
Location: KSC SAEF II 
Subject: Postflight View of Magnetic Damper 
Protective Shroud 
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Figure 63 (Postflight). This photograph is of the magnetically anchored viscous damper 
after removal from the LDEF. The bolts that fastened the damper to the fiberglass support 
structure have been removed. The damper had a gold coating for thermal control in flight. 



Figure 63 

Photo No.: KSC-390C-3383.07 
Dup. Neg. No.: L92-19015 
LISAR No.: EL- 1 994-0070 1 
Photo Credit: KSC 
Photo Date: 4/18/90 
Location: KSC SAEF II 

Subject: Postflight View of Magnetic Damper After 
Removal From LDEF 
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Photographs of Experiment Trays 


Tray A1 

Evaluation of Long Duration Exposure to the Natural Space Environment on Graphite- 
Poly imide and Graphite-Epoxy Mechanical Properties (AO 175) 

Rockwell International Corp. 

Trays: A1 and A7 

The objective of this passive experiment was the accumulation of operational data from 
exposure of graphite-polyimide and graphite-epoxy material to the space environment. 


Figure 64 (Preflight). This photograph shows a graphite -epoxy honeycomb panel in the 
lower half of the tray, a graphite-epoxy panel in the upper right section, and two graphite- 
polyimide panels (one in the upper center and one in the upper left). 



Figure 64 

Photo No.: KSC-384C-22I.01 
Dup. Neg. No.: L84-7083 
LISAR No.: EL- 1 994-00369 
Photo Credit: KSC 
Photo Date: 1/13/84 
Location: KSC SAEF II 

Subject: Preflight Survey Panel Position in Tray A1 
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Figure 65 (In Flight). The test panel discoloration pattern visible in the prelaunch photo- 
graph remained unchanged. The identification numbers on all panels changed to a light brown. 
The ripple patterns on the polyimide panels were the result of manufacturing techniques and 
were not caused by exposure to space. 



Figure 65 

Photo No.: S32-78-029 
Dup. Neg. No.: L90- 10430 
L1SAR No.: EL- 1 994-00006 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Panels in Tray A I 


Figure 66 (Postflight). This photograph shows considerably more detail than the in-flight 
photograph. The horizontal lines on the honeycomb panel that appear to be cracks from space 
exposure are fine lines of excess epoxy resin that were formed during the manufacturing bag- 
ging and curing process. The harsh white of the epoxy adhesive along the rivet lines is tiom the 
lighting conditions in the OPF. The greater detail shows that a stain exists at most composite 
and mounting strip interfaces. 



Figure 66 

Photo No.: KSC-390C -609.02 
Dup. Neg. No.: L92-17828 
LISAR No.: EL-1994-001 19 
Photo Credit: KSC 
Photo Date: 1/30/90 
Location: KSC OPF 

Subject: Postflight Survey of Panels in Tray A1 
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Figure 67 ( Postflight ). This close-up photograph of the upper left one-sixth of the tray 
shows the ripple pattern in the polyimide panel. The brown discolorations on the aluminum 
retaining strips are prominent. 



Figure 67 

Photo No.: KSC-390C-2 148.06 
Dup. Neg. No.: L9 1-2891 
L1SAR No.: EL- 1994-0051 1 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Polyimide Panel in 
Tray A1 


Figure 68 ( Postflight ). This close-up photograph of the upper center one-sixth of the tray 
shows the ripple and the texture pattern of the polyimide test panel. The discoloration at the 
retaining strip and the test panel interface is visible. 


Figure 68 

Photo No.: KSC-390C-2 148.07 
Dup. Neg. No.: L9 1-2892 
LISAR No.: EL- 1 994-005 1 2 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Polyimide Panel in 
Tray A1 
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Figure 69 ( Postflight ). This close-up photograph of the upper right one-sixth of the tray 
shows the honeycomb pattern in the graphite-epoxy test panel. Light reflections caused the 
right side, especially the lower section, of the panel to be somewhat lighter than the rest of the 
panel. Discoloration spots on the aluminum retaining strips are visible. 





Figure 69 

Photo No.: KSC-390C-2 148.08 
Dup. Neg. No. :L9 1-2893 
LISAR No.: EL- 1 994-0059 1 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Graphite-Epoxy Panel 
in Tray A1 


Figure 70 (Postflight). This close-up photograph of the lower left one-sixth of the tray 
shows a portion of the graphite-epoxy test panel. The lighter spots around the upper and lower 
edges are the result of repairs that were made to the test panels after manufacture and are 
not due to any effects of the space exposure. The honeycomb pattern of the panel structure is 
visible. 



Figure 70 

Photo No.: KSC-390C-2 148.09 
Dup. Neg. No.: L9 1-2894 
LISAR No.: EL- 1994-00592 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Graphite-Epoxy Panel 
in Tray A1 
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Figure 71 (Postflight). This close-up photograph of the lower center one-sixth of the tray 
shows the center portion of the graphite-epoxy test panel. The light spots around the upper and 
the lower edges are the result of repairs that were made to the test panels after manufacture and 
are not due to any effects of space exposure. The honeycomb pattern of the panel structure is 
particularly visible in these spots. 



Figure 71 

Photo No.: KSC-390C-2 1 48. 1 0 
Dup. Neg. No.: L9 1-2895 
LISAR No.: EL- 1994-00593 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Graphite-Epoxy Panel 
in Tray At 


Figure 72 ( Postflight ). This close-up photograph of the lower right one-sixth of the tray 
shows the right portion of the graphite-epoxy test panel. The light spots around the edges are 
the result of repairs that were made to the test panels after manufacture and are not due to space 
exposure. The honeycomb pattern of the panel structure is particularly visible around these 
spots. 



Figure 72 

Photo No.: KSC-390C-2 148.1 1 
Dup. Neg. No.: L9 1-2896 
LISAR No.: EL- 1 994-00706 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Graphite-Epoxy Test 
Panel in Tray A1 
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Tray A2 

A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (A0178) 

Dublin Institute for Advanced Studies 
ESA at ESTEC 

Trays: A2, A4, A 10, B5, B7, C5, C6, C8, Cl 1, Dl, D5, D7, D1 1, E2, E10, and F4 

See section entitled “Tray D5” and figure 319 for a typical preflight photograph of experi- 
ment AO 178. 


Figure 73 (In Flight). In this photograph, tray A2 is located in the lower row. The thermal 
cover is without visible damage; however, it is more taut than in the prelaunch photograph. The 
wrinkled spots on the thermal cover are over areas where Velcro pads are bonded to the back of 
the cover. The rippled effect around the cover edges occurs between the attachment pads. 



Figure 73 

Photo No.: S32-77-055 

Dup. Neg. No.: L90-10414 

LISAR No.: EL- 1 994-00680 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray A2 
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Figure 74 ( Postflight ). The thermal cover appears to be specular and undamaged. It is less 
taut than in the in-flight photograph. The uniformly located oval spots on the thermal cover are 
areas where Velcro pads attach the thermal cover to the support frame; these spots are more 
visible than in the prelaunch photograph. The scallop effect around the cover edges occurs 
between the attachment pads and shows the upper edge of the support frame. The ground strap 
appears to be in place with no visible damage, although it is darker. 



Figure 74 

Photo No.: KSC-390C- 1 066.06 
Dup. Neg.: L90- 13475 
LISAR No.: EL- 1994-00387 
Photo Credit: KSC 
Photo Date: 2/8/90 
Location: KSC SAEF 11 

Subject: Postflight Survey of Thermal Cover of 
Tray A2 


Figure 75 (Postflight). This close-up photograph of the upper left one-sixth of the tray 
shows a faint pattern of marks similar to brush marks in a top-to-bottom direction. This pattern 
is somewhat less specular than other regions. Observation of this tray during operations in the 
OPF and later in the SAEF II showed less specular areas on the thermal cover. Some finger- 
prints on the thermal cover are visible. The reflective properties of the uneven surface of the 
cover result in various light and color patterns. 



Figure 75 

Photo. No.: KSC-390C-2333. 10 
Dup. Neg. No.: L9I-2906 
LISAR No.: EL- 1 994-00596 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Thermal 
Cover of Tray A2 


52 



Figure 76 (Postflight). This close-up photograph of the upper center one-sixth of tray A2 
shows an obvious pattern of marks similar to brush marks in a top-to-bottom direction. The pat- 
tern is less specular than in other areas. This appearance was present in observations in OPF 
and SAEF II operations. The reflective properties of the uneven surface of the cover result in 
various light and color patterns. 



Figure 76 

Photo No.: KSC-390C-2333.il 
Dup. Neg. No.: L9 1-2907 
LISAR No.: EL- 1 994-00597 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper Center of 
Thermal Cover of Tray A2 


Figure 77 ( Postflight ). This close-up photograph of the upper right one-sixth of tray A2 
shows a faint pattern of marks similar to brush marks in a top-to-bottom direction. These marks 
are not as prominent as in the left portions of the tray. The reflective properties of the uneven 
surface of the cover result in various light and color patterns. 



Figure 77 

Photo No.: KSC-390C-2333. 1 2 
Dup. Neg. No.: L9 1-2908 
LISAR No.: EL- 1 994-00598 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Thermal 
Cover of Tray A2 
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Figure 78 (Postflight). This close-up photograph of" the lower left one-sixth of tray A2 
shows a pattern of marks similar to brush marks in a top-to-bottom direction. The light area in 
the upper right is a reflection of photographic lights. The reflective properties of the uneven 
surface of the cover result in various light and color patterns. 



Figure 78 

Photo No.: KSC-390C-2334.05 
Dup. Neg. No.: L9 1-29 13 
L1SAR No.: EL- 1994-00599 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Thermal 
Cover of Tray A2 


Figure 79 (Postflight). This close-up photograph of the lower center one-sixth of tray A2 
has a bright area in the upper part of the frame that is caused by light reflections. The lower 
portions are somewhat darker because of lighting. The reflective properties of the uneven sur- 
face of the cover result in various light and color patterns. 



Figure 79 

Photo No.: KSC-390C-2334.06 
Dup. Neg. No.: L9 1-29 14 
LISAR No.: EL- 1 994-00600 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Center of 
Thermal Cover of Tray A2 
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Figure 80 ( Postflight ). This close-up photograph of the lower right one-sixth of tray A2 is 
somewhat dark because of lighting. The reflective properties of the uneven surface of the cover 
result in various light and color patterns. 



Figure 80 

Photo No.: KSC-390C-2334.07 
Dup. Neg.: L9I-2915 
LISAR No.: EL- 1994-0060 1 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Right of 
Thermal Cover of Tray A2 
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Tray A3 

The Chemistry of Micrometeoroids (AO 1 87- 1 ) 

NASA JSC 

University of Washington 
Rockwell International Science Center 
Trays: A3 and A 1 1 

The objective of this experiment was to retrieve analyzable projectile residue associated 
with hypervelocity craters. 


Figure 81 (Preflight). This prelaunch photograph shows two clamshell canisters in closed 
positions. The canisters house collector surfaces made of 99.99-percent-pure gold sheets that 
are 0.5-mm thick. Other smaller samples of A1 (99.999-percent pure), Ti (99.9-percent pure), 
Be (99.9-percent pure), Zr (99.8-percent pure), C (99.999-percent pure), Kapton film (a poly- 
imide), and Teflon filters were also exposed. 



Figure 81 

Photo No.: KSC-384C-300.06 
Dup. Neg. No.: L84-7366 
LISAR No.: EL- 1 994-00200 
Photo Credit: KSC 
Photo Date: 1/20/84 
Location: KSC SAEF II 

Subject: Preflight Survey of Canisters in Closed 
Positions in Tray A3 
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Figure 82 (In Flight). The canisters are shown in open positions in the center tray of bay 
A. They were expected to open about 2 weeks after launch and close about 1 1 months into the 
mission. All exposed materials are secure and no damage is evident. Contamination stain coats 
the tray flanges and the aluminum canister hardware. The end support beam scuff plate in the 
photograph was a bright yellow prior to launch, but it is now a much darker mustard yellow 
after space exposure. 



Figure 82 

Photo No.: S32-77-055 

Dup. Neg. No.: L90-10414 

LISAR No.: EL- 1994-00680 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray A3 


Figure 83 (Postflight). The experiment is shown in the postflight configuration before the 
canisters were closed with ground support equipment that bypassed the onboard electronic cir- 
cuits. There is no visible damage. The reflection of a video camera on a tripod and light sources 
are visible in the surfaces of the gold foil. 



Figure 83 

Photo No.: KSC-390C- 1764. 1 0 

Dup. Neg.: L9 1-7553 

LISAR No.: EL- 1994-00266 

Photo Credit: KSC 

Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray A3 
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Figure 84 ( Postflight ). The experiment canisters are shown after being closed by ground 
support equipment. The experiment hardware has no damage. 



Figure 84 

Photo No.: KSC-390C- 1843.08 
Dup. Neg. No.: L9 1-7590 
LISAR No.: EL- 1994-00280 
Photo Credit: KSC 
Photo Date: 3/12/90 
Location: KSC SAEF II 

Subject: Postflight Survey of Closed Canisters in 
Tray A3 


Figure 85 ( Postflight ). This photograph of the upper left one-fourth of the tray shows light 
and room reflections in the gold foil. The foil appears to be in preflight condition. 



Figure 85 

Photo No.: KSC-390C- 1764.1 1 
Dup. Neg. No.: L9 1-7554 
LISAR No.: EL- 1 994-00247 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray A3 
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Figure 86 ( Postflight ). This photograph of the upper right one-fourth of the tray shows 
light and room reflections in the highly reflective gold foil. The foil appears to be in preflight 
condition. Photographic lights washed-out details of the test strips along the top of the tray. 


Figure 86 

Photo No.: KSC-390C- 1 764. 1 2 
Dup. Neg. No.: L9 1-7555 
LISAR No.: EL- 1 994-00248 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray A3 



Figure 87 (Postflight). This photograph of the lower left one -fourth of the tray shows light 
and room reflections in the highly reflective gold foil. The foil appears to be in preflight 
condition. 



Figure 87 

Photo No.: KSC-390C- 1765.02 
Dup. Neg. No.: L9 1-7557 
LISAR No.: EL- 1994-00249 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray A3 
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Figure 88 (Postflight). This photograph of the lower right one-fourth of the tray shows 
light and room reflections in the highly reflective gold foil. The green is a reflection of the 
clean room garments that were worn by nearby personnel. The foil appears to be in preflight 
condition. 


Figure 88 

Photo No.: KSC-390C- 1 765.03 
Dup. Neg. No.: L9 1-7558 
LISAR No.: EL- 1994-00250 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Right of 
Tray A3 
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Tray A4 

A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AO 178) 

Dublin Institute for Advanced Studies 
ESA at ESTEC 

Trays: A2, A4, A 10, B5, B7, C5, C6, C8, Cl 1, Dl, D5, D7, D1 1, E2, E10, and F4 

See section entitled “Tray D5” and figure 319 for a typical preflight photograph of experi- 
ment AO 178. 


Figure 89 (In Flight ). The thermal cover appears to be specular and undamaged, but it is 
more taut than in the prelaunch photograph. The wrinkled spots on the thermal cover are areas 
where Velcro pads are bonded to the back of the cover. The scalloped effect around the cover 
edges occurs between the attachment pads. The ground strap appears to be in place and to have 
no visible damage. 



Figure 89 

Photo No.: S32-77-023 

Dup. Neg. No.: L90- 10406 

LISAR No.: EL- 1 994-00089 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray A4 
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Figure 90 (Postflight). The thermal cover appears to be specular and undamaged. It 
appears less taut than in the in-flight photograph. The uniformly located oval spots on the ther- 
mal cover are areas where Velcro pads attached the thermal cover to the support frame. These 
attachment pads are more visible than in the prelaunch photograph. The scallop effect around 
the cover edges occurs between the attachment pads and shows the upper edge of the support 
frame. The ground strap appears to be in place with no visible damage. 



Figure 90 

Photo No.: KSC-390C-832.07 
Dup. Neg. No.: L90- 13354 
LISAR No.: EL- 1 994-00 1 74 
Photo Credit: KSC 
Photo Date: 2/7/90 
Location: KSC SAEF II 

Subject: Postflight Survey of Thermal Cover of 
Tray A4 


Figure 91 ( Postflight ). This postflight photograph was taken in SAEF II after the silvered 
Teflon thermal cover had been removed. All experiment hardware appears to be in prelaunch 
condition and to be securely in place. The three cylindrical pressure vessels that contain the 
experiment detectors are shown mounted in the experiment tray. The frame for mounting the 
thermal cover is in the foreground. The white rectangles on the frame are Velcro pads bonded 
to the frame tor attaching the thermal cover. The Velcro pads are in excellent condition. The 
top halt of the cylinders and the thermal cover frame were painted black to meet thermal con- 
trol requirements. 



Figure 91 

Photo No.: KSC-390C- 1 76 1 . 1 0 
Dup. Neg. No.: L91-76I7 
LISAR No.: EL- 1 994-00272 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Survey of Tray A4 With Thermal 
Cover Removed 
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Figure 92 (Postflight). This photograph is of the upper left one-sixth of the tray. The ther- 
mal cover appears specular and undamaged. The reflective properties of the uneven surface of 
the cover result in various light and color patterns. The locations of the Velcro attachment pads 
are obvious. 



Figure 92 

Photo No.: KSC-390C- 1 743.07 
Dup. Neg. No.: L9 1-761 1 
LISAR No.: EL- 1 994-00240 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Thermal 
Cover of Tray A4 


Figure 93 (Postflight). This photograph is of the upper center one-sixth of the tray. The 
thermal cover appears specular with no apparent damage. The reflective properties ol the 
uneven surface of the cover result in various light and color patterns. The locations of the 
Velcro attachment pads are obvious. 



Figure 93 

Photo No.: KSC-390C- 1743.08 
Dup. Neg. No.: L91-7612 
LISAR No.: EL- 1994-00241 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper Center of 
Thermal Cover of Tray A4 
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Figure 94 ( Postflight ). This photograph is of the upper right one-sixth of the tray. The ther- 
mal cover appears specular and undamaged. The reflective properties of the uneven surface of 
the cover result in various light and color patterns. The locations of the Velcro attachment pads 
are obvious. 



Figure 94 

Photo No.: KSC-390C- 1 743.09 
Dup. Neg. No.: L9 1-76 1 3 
LISAR No.: EL- 1 994-00243 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray A4 


Figure 95 ( Postflight ). This photograph is of the lower left one-sixth of the tray. The ther- 
mal cover appears specular and undamaged. The reflective properties of the uneven surface of 
the cover result in various light and color patterns. The locations of the Velcro attachment pads 
are obvious. 



Figure 95 

Photo No.: KSC-390C- 1 743. 1 0 
Dup. Neg. No.: L9I-7614 
LISAR No.: EL- 1994-00244 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray A4 


64 


Figure 96 ( Postflight ). This photograph is of the lower center one-sixth of the tray. The 
thermal cover appears specular and undamaged. The reflective properties of the uneven surface 
of the cover result in various light and color patterns. The locations of the Velcro attachment 
pads are obvious. 



Figure 96 

Photo No.: KSC-390C- 1743.1 1 
Dup. Neg. No.: L9 1-76 1 5 
LISAR No.: EL- 1 994-00245 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Center of 
Tray A4 


Figure 97 ( Postflight ). This photograph is of the lower right one-sixth of the tray. The ther- 
mal cover appears specular and undamaged. The reflective properties of the uneven surface of 
the cover result in various light and color patterns. The locations of the Velcro attachment pads 
are obvious. 



Figure 97 

Photo No.: KSC-390C- 1 743. 1 2 
Dup. Neg. No.: L91-7616 
LISAR No.: EL- 1994-00246 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Right of 
Tray A4 
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Tray A5 

Space Debris Impact Experiment (S0001) 

NASA LaRC 

Trays: A5. A6. A12, Bl, B2, B6, B8, B 1 1, C4, C7, D2, D6, El, E4, E7, Ell, FI, F3, F5, 
F7, FIO, F11.G4, G8, and H5 

The objective of this passive experiment was to determine the population, directionality, 
and chemical composition of natural and spacecraft orbital debris. 


Figure 98 (P re flight). Because trays dedicated to experiment S0001 (except tray A6, 
which had the target for the keel camera) were not photographed prior to flight, a spare tray 
was photographed for descriptive purposes. Experiment S0001 consisted of two 3/16-in-thick 
chromic-anodized aluminum panels that were mounted in a 3-in-deep peripheral tray. The 
panel had two coatings: a thin layer of chromic anodization that faced the exterior and a 
Chemglaze-306 black paint that faced the interior. Both coatings contributed significantly to 
thermal control of the LDEF. The pink and greenish-gray tints and the vertical stripes on the 
two debris panels were by-products of the chromic anodization coating process. The anodiza- 
tion appears to make surface features or markings more visible. 



Figure 98 

Photo No.: L94-6744 

LISAR No.: EL- 1994-00478 

Photo Credit: LaRC 

Photo Date: 9/27/94 

Location: LaRC Photographic Studio 

Subject: Preflight Survey of Spare Tray 
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Figure 99 (In Flight). Fingerprints that were observed on the lower tray flange and the 
sidewall indicate the lack of proper preflight handling and cleaning. The greenish-gray and 
pink tints on the two debris panels are by-products of the chromic anodization coating process 
and are not attributed to contamination or exposure to the space environment. 



Figure 99 

Photo No.: S32-76-079 

Dup. Neg. No.: L90- 10395 

L1SAR No.: EL- 1994-00059 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray A5 


Figure 100 ( Postflight ). The greenish-gray and pink tints on the two debris panels are by- 
products of the chromic anodization coating process and are not attributed to contamination or 
exposure to the space environment. The fingerprints along the edges of the left panel that were 
observed in the in-flight photograph are still visible. Those visible previously along the top 
edges have been washed out by the lighting. The light band along the sides and across the bot- 
tom of the panels is caused by light reflecting from the tray sidewalls. 



Figure 100 

Photo No.: KSC-390C- 1035.09 

Dup. Neg.: L90- 13454 

LISAR No.: EL- 1994-00 185 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray A5 
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Tray A6 

Space Debris Impact Experiment (S0001) 

NASA LaRC 

Trays: A5, A6, AI2, Bl, B2, B6, B8, Bll, C4, C7, D2, D6. El, E4, E7, El 1, FI, F3, F5, 
F7, F10, FI 1, G4, G8, and H5 

See section entitled “Tray A5“ for a typical preflight photographic survey and experiment 
objective. 


Figure 101 (Preflight). This tray is typical of the other 18 trays dedicated to experiment 
S0001 except for the target for the Shuttle keel camera and the reflector. The target and the 
reflector were visual aids for berthing the LDEF during retrieval. This photograph of tray A6 
and the photograph of the spare flight tray shown in figure 98 can be used to judge the preflight 
appearance of the witness plates for experiment S000I. The greenish-gray and pink tints are 
by-products of the chromic anodization coating process. The line pattern is due to the rolling 
mill operation during manufacturing. The anodization makes such surface features more 
visible. 


Figure 101 

Photo No.: KSC-384C-372.05 

Dup. Neg. No.: L84-7210 

LISAR No.: EL- 1 994-00688 

Photo Credit: KSC 

Photo Date: 1/26/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray A6 
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Figure 102 (In Flight). The pink and greenish-gray tints and the horizontal stripes on the 
two debris panels are by-products of the chromic anodization coating process and are not attrib- 
uted to exposure to the space environment. The blue is due to lighting and is not a true change 
in surface color. The brown irregular discolorations along the center edges of the debris panels 
appear to be fingerprints from prelaunch handling. The black unit located on the top panel is a 
target for the keel camera that was used during the berthing of the LDEF. The stripes and the 
tip of the vertical rod of the target for the keel camera appear darker than in the prelaunch pho- 
tograph. The light band across the top panel is reflected light from the tray sidewall and the 
dark band down the right side of the panels is a shadow from the tray sidewall. 



Figure 102 

Photo No.: S32-76-087 

Dup. Neg. No.: L90- 10396 

LISAR No.: EL- 1994-00060 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray A6 


Figure 103 (Postflight). The pink and the greenish-gray tints on the two debris panels are 
by-products of the chromic anodization coating process and are not attributed to contamination 
or exposure to the space environment. The fingerprints along the center edges of the debris 
panels that were observed in the in-flight photograph are still visible. The vertical streaks on 
the debris panels appear to be the same as on the prelaunch photograph. The stripes and the tip 
of the vertical rod of the target for the keel camera appear darker than in the prelaunch photo- 
graph. The light band along the right side and across the bottom of the panels is caused by light 
reflecting from the tray sidewalls. 


Figure 103 

Photo No.: KSC-390C- 1035.03 

Dup. Neg. No.: L90- 13448 

LISAR No.: EL- 1 994-00 1 8 1 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray A6 


Tray A7 

Evaluation of Long Duration Exposure to the Natural Space Environment on Graphite- 
Polyimide and Graphite-Epoxy Mechanical Properties (AO 175) 

Rockwell International Corp. 

Trays: A 1 and A7 

The objective of this experiment was to accumulate operational data from the exposure of 
graphite-polyimide and graphite-epoxy material to the environment of space. 


Figure 104 (Preflight). The experiment in this tray consisted of three graphite-polyimide 
laminate panels and associated mounting hardware. Each panel occupied one-third of the 
LDEF tray: a PMR-15 precured graphite-polyimide panel (T40T3 0060-009) was in the right 
one-third section, an F-178/T300 cocured graphite-polyimide panel (T40T30060-005) was in 
the center one-third section, and an F-178/T300 precured graphite-polyimide panel 
(T40T30060-001 ) was in the left one-third section of the tray. Each panel was identified with 
yellow markings. The dull gold-colored coating has been scraped from the aluminum mounting 
strip near the upper left tray corner. The PMR-15 panel is a uniform dark brown. The panel has 
several off-white marks in the lower right comer. Light grayish-brown discolorations are visi- 
ble behind the identification number and behind the off-white marks. The F178/T300 cocured 
panel is dark brown. The FI 78/300 precured panel is dark brown and appears to have a lighter 
brown area along the vertical center, which extends from the bottom to the top of the panel. 


E 



Figure 104 

Photo No.: KSC-384C-209.0 1 

Dup. Neg. No.: L84-7071 

L1SAR No.: EL- 1994-00357 

Photo Credit: KSC 

Photo Date: 1/16/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray A7 
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Figure 105 (In Flight). In this photograph, the dull gold-colored coating that was 
observed on the aluminum mounting strips in the preflight photograph has turned to a medium 
brown. The yellow numbers seem darker than in prelaunch conditions, but the white markings 
appear the same. There seems to be fine horizontal lines, cracks, and crazing on the surface of 
each panel. The PMR-15 panel on the left appears to have changed from brown (at prelaunch) 
to light gray. A geometric pattern, probably from the laminating process, is visible on the sur- 
face. Scratch marks and abrasions on the lower left edge of panel were on the preflight photo- 
graphs. The F- 1 78/T300 cocured panel in the center seems to have changed from dark brown to 
light gray. The F-178/T300 precured panel on the right appears to have changed from dark 
brown with a lighter brown area along the vertical center to a uniform light gray. 



Figure 105 

Photo No.: S32-76-095 

Dup. Neg. No.: L90-10398 

LISAR No.: EL- 1994-00061 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray A7 
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Figure 106 ( Postflight ). The areas on the aluminum mounting strips where the coating has 
been scraped or abraded can be seen in greater detail under the better lighting in this photo- 
graph. The coating color remains essentially the same. The yellow numbers seem to be a little 
lighter than in the in-flight photograph, but the white markings appear unchanged. The fine 
horizontal lines, cracks, and crazing are still visible on the surface of the panels. The PMR-15 
panel on the left seems to have a gray haze over the gray brown surface. The scratch marks and 
abrasions on the lower left edge of the panel were on the preflight photographs. The geometric 
pattern visible in the in-flight photograph is not visible in this photograph. The F-178/T300 
cocured panel in the center appears to have changed from the light gray in the in-flight photo- 
graph to a brownish gray. The F-I78/T300 precured panel on the right seems to have changed 
to a brownish gray from the light gray visible in the in-flight photograph. 



Figure 106 

Photo No.: KSC-390C-725.04 
Dup. Neg. No.: L92-I7551 
LISAR No.: EL- 1 994-00 1 63 
Photo Credit: KSC 
Photo Date: 2/1/90 
Location: KSC O & C building 
Subject: Postflight Survey of Tray A7 


Figure 107 ( Postflight ). This close-up photograph is of the two left panels (F-178/T300 
precured and F-178/T300 cocured). The yellow numbers appear lighter than in the in-flight 
photograph. The fine horizontal lines, cracks, and crazing are still visible on the panel surface. 
The F-178/T300 precured panel seems to have changed to a brownish gray from the light gray 
visible in the in-flight photograph. The F-178/T300 cocured panel appears to have changed 
from the light gray in the in-flight photograph to a brownish gray. 



Figure 107 

Photo No.: KSC-390C-2 1 45. 1 0 

Dup. Neg. No.: L9I-7659 

LISAR No.: EL- 1994-00503 

Photo Credit: KSC 

Photo Date: 3/21/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray A7 
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Figure 108 ( Postflight ). This close-up is of panels F-178/T300 cocured and PMR-15. The 
yellow identification numbers appear lighter. The fine horizontal lines, cracks, and crazing are 
still visible on the surface of each panel. The F-178/T300 cocured panel seems to have changed 
from the light gray in the in-flight photograph to a brownish gray. The geometric pattern visible 
on the PMR-15 panel in flight is not visible in this photograph. A gray haze or dust appears to 
cover the gray brown panel surface. Scratch marks and abrasions on the lower left edge of the 
panel were on pre flight photographs. 



Figure 108 

Photo No. KSC-390C-2 145.1 1 

Dup. Neg. No.: L9 1-7660 

LISAR No.: EL- 1 994-00504 

Photo Credit: KSC 

Photo Date: 3/21/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray A7 


Figure 109 ( Postflight ). This close-up photograph of the PMR-15 panel shows the geomet- 
ric interference pattern that is visible when viewed from an oblique angle. 



Figure 109 

Photo No.: KSC-390C-2 1 45. 1 2 

Dup. Neg. No.: L9 1-766 1 

LISAR No.: EL- 1 994-00505 

Photo Credit: KSC 

Photo Date: 3/21/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray A7 
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Tray A8 

Solar Array Materials Passive LDEF Experiment (AO 171) 

NASA MSFC 

NASA LeRC 

NASA GSFC 

Jet Propulsion Laboratory 

Tray: A8 

The objective of this experiment was to evaluate the synergistic effects of the space envi- 
ronment on solar array materials, such as solar cells, cover slips with various antireflectance 
(AR) coatings, adhesives, encapsulants, reflector materials, substrate strength materials, mast 
and harness materials, structural composites, and thermal control treatments. 


Figure 110 (Preflight). Six plates of passive components, provided by various organiza- 
tions and designated plates 1 through VI, were mounted in the tray. Plate I, located in the upper 
right comer, consisted of a combination of solar cells with and without covers, solar cell mod- 
ules, and solar arrays assembled on the baseplate. Plate II, located in the upper center section, 
had 27 composite samples (carbon fiber and glass fiber) mounted on the baseplate. Plate III, in 
the upper left corner, consisted mostly of metallized and thin polymeric specimens (such as 
Kapton, Mylar, Teflon, and white Tedlar films). Plate IV, located in the lower right comer, 
consisted of metals and coatings mounted in an aluminum baseplate and covered with a thin 
aluminum coverplate that partially masked the specimen. Plate V, in the lower center, con- 
tained thermal plastics and structural film configured into tensile and shear specimen. Plate VI, 
in the lower left, was populated with solar cells and associated components (covers, encapsu- 
lants, and adhesives). 



Figure 1 10 

Photo No.: KSC-384C-538. 1 0 

Dup. Neg. No.: L89-4422 

LISAR No.: EL- 1 994-00044 

Photo Credit: KSC 

Photo Date: 1/30/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray A8 
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Figure 111 (In Flight). Plate I, in the upper left, is shown with two of the four solar arrays 
missing and one solar cell appears to be attached at only one comer. Other components seem to 
be secure. The composites on Plate II in the left center appear to have no physical damage. On 
Plate III, in the lower left comer of the tray, the thin films without protective coatings on the 
lower left corner of the plate sustained significant damage or were destroyed. The metallized 
film apparently survived with minimum damage. On Plate IV, in the upper right corner, several 
of the coatings appear to have changed to a darker color and a light brown discoloration shows 
around the outer edges of the mounting plate and along the right edge of the coverplates. On 
Plate V, in the right center, all specimens, including the tape holding down the small specimen 
in the lower right comer, have darkened significantly during the extended time in space. On 
Plate VI, in the lower right comer, the solar cell components appear to have no physical dam- 
age. The colors of the test specimens, however, seem to have darkened. 



Figure 1 1 1 

Photo No.: S32-76-027 

Dup. Neg. No.: L90- 10381 

LISAR No.: EL-1994-00666 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray A8 


Figure 112 ( Postflight ). Most test specimens in the experiment appear to have survived 
intact, while the remaining specimens suffered varying degrees of deterioration. On Plate I in 
the upper right, three of the four solar arrays are missing. One solar array apparently was the 
one that was flying free near the LDEF just prior to retrieval and another was found in the 
Space Shuttle bay after the LDEF removal. On Plate III, in the upper left, thin films without 
protective coatings sustained significant damage or were destroyed. 



Figure 1 1 2 

Photo No.: KSC-390C- 1 03 1. 1 2 

Dup. Neg. No.: L90-13422 

LISAR No.: EL-1994-00147 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray A8 
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Figure 113 ( Postflight ). This close-up photograph of Plate 111 in the upper left one-sixth of 
the tray shows that the thin films without protective coatings sustained significant damage or 
were destroyed. The thin-film specimen, which is hanging by one end in the in-flight photo- 
graph, is missing. The metallized film apparently survived the mission with minimum damage. 



Figure 1 13 

Photo No.: KSC-390C- 141 1.05 
Dup. Neg.: L 91-7686 
L1SAR No.: EL- 1994-00335 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray A8 


Figure 114 (Postflight). In this close-up photograph of Plate II in the upper center one-sixth 
of the tray, the composites appear to have no physical damage. 



Figure 1 14 

Photo No.: KSC-390C- 141 1.06 
Dup. Neg. No.: L9 1-7687 
LISAR No.: EL- 1994-00336 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF II 

Subject: Postflight Detail Survey of Upper Center of 
Tray A8 
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Figure 115 (Postflight). On Plate I, in the upper right comer, three of the four solar arrays 
are missing. One apparently was the one flying free near the LDEF just prior to retrieval. (See 
fig. 21.) Another was found in the Space Shuttle bay after the LDEF removal. Other compo- 
nents appear to be secure. 



Figure 1 1 5 

Photo No.: KSC-390C-141 1 .07 
Dup. Neg. No.: L9 1-7688 
L1SAR No.: EL- 1994-00337 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF II 

Subject: Postflight Detail Survey of Upper Right of 
Tray A8 


Figure 116 ( Postflight ). This close-up photograph of Plate VI in the lower left one-sixth of 
the tray shows that the solar cell components appear to be without physical damage. The colors 
of the specimens seem to have darkened. 



Figure 1 16 

Photo No.: KSC-390C- 141 1.08 
Dup. Neg. No.: L9 1-7689 
L1SAR No.: EL- 1994-00338 
Photo Credit: KSC 
Photo Date: 3/1/9 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray A8 
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Figure 117 (Postflight). This close-up of Plate V in the lower center one-sixth of the tray 
shows that all specimens, including the tape holding down the small specimens in the lower left 
corner, have darkened significantly. 



Figure 1 17 

Photo No.: KSC-390C- 141 1.09 
Dup. Neg. No.: L9 1-7690 
LISAR No.: EL- 1 994-0036 1 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Center of 
Tray A8 


Figure 118 (Postflight). In this close-up of the lower right one-sixth of the tray, several of 
the coatings appear to have darkened and a unique pattern of light brown discoloration appears 
around the outer edges of the mounting plate and along the lower edge of the coverplates. 



Figure 1 1 8 

Photo No.: KSC-390C- 14 11.10 
Dup. Neg. No.: L9 1-7691 
LISAR No.: EL- 1 994-00362 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Right of 
Tray A8 
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Tray A9 

Thermal Control Surfaces Experiment (TCSE) (S0069) 
NASA MSFC 


The objectives of this experiment were 
environment and the environment tnduced by the LDEb sp 
and to provide performance data on these surfaces. 

Figure 119 (Preflig ght). Experiment S0069 

system, a reflectometer, and a preprogrammed ^ ^ 25 actjve and 2 4 passive sam- 

ing. and measuring the sample materials . E P ^ ^ ou)er radius and passive samples 

pies mounted in a semicircular pa e _.. . arrangement maximized the exposure of the 



Figure 1 19 

Photo No.: KSC-384C-209.03 

Dup. Neg. No.: L84-7073 

LISAR No.: EL- 1994-00358 

Photo Credit: KSC 

Photo Date: 1/16/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray A9 
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With copious shr ‘’ ud 

tr & r? 


surface appears white 
upper and lower trian- 
areas where the adhe- 
active and the passive 



Figure 120 

Photo No.: S32-76-005 

Diip. Neg. No.: L90- 10375 

LISAR No.: EL- 1 994-00660 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray A9 


the same as fn wTh'bm™ dilllorafcn H * slmx,d a PP ears 10 ^ 



Figure 121 

Photo No.: KSC-390C- 1030.1 1 

Dup. Neg. No.: L90- 13409 

LISAR No.: EL- 1994-00 1 44 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray A9 
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Figure 122 (Postflight). This close-up portions of the photo- 

Note the discoloration streaks on t e si ,j; sco |oralions. While changes in color have 

three radiometers seem to be without physical damage. 



Figure 122 

Photo No.: KSC-390C- 1419.03 

Dup. Neg. No.: L9 1-77 15 

L1SAR No.: EL- 1994-00375 

Photo Credit: KSC 

Photo Date: 2/28/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray A9 


Figure 123 (Postflight). This close-up p ]j^®^^ ) ^^ in le ^ e a fo U rth from top (outer) 
samples. The calorimeter outer edge appe • ^ (h(j jnner radiuSi to have no phys- 

pain, samples now appear brown or tan. A point o. 
space debris impact is located just off the edge of the carousel. 



Figure 123 

Photo No.: KSC-390C- 1 4 1 9.04 

Dup. Neg. No.: L91-7716 

LISAR No.: EL- 1994-00376 

Photo Credit: KSC 

Photo Date: 2/28/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray A9 
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Figure 124 (Postflight). This close-up is of the center area of the 

Some of the test specimens appear discolored anH h , j K of tfle exposed test specimens. 

active coating samples, which are located on the amage ; ote the first four from the right 
were originally white, now appear brow n and h- Two of first three, whfch 

pie from the right, which was originally black ^ ave s,gn,tlcant damage. The fourth active sam- 
of the paint or primer on the substrate The passiv^samnl "T er0d f d ’ thus leavin £ on ly a trace 

to have no physical damage; however some of the hh ■° Cated ° n the ' nner radius ’ a PP ear 
tan. h OWCVer ’ SOme ot the wh <te paint samples now appear brown or 



Figure 124 

Photo No.; KSC-390C- 141 9.05 
Dup. Neg. No.; L9 1-77 17 
LISAR No.: EL- 1994-00377 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Tray A9 


specimens. Some of tlL^st itcimens are discolored ' i d ^ " gh ‘ area ° f the ex P osed test 
right active coating samples located on the outer radh^T dam ^ d - Note the first four from the 
inally white, now appear brown and have sienifie- u W ° ° ^ flFSt three ’ which were orig- 
the right, which was originally black anneal to IT f ° Urth aCtive sam P le from 

paint or primer on the substrate The passive samo!^ T ded ’ thus ' eaVing ° nly a trace of the 
have „„ physical damage: * 

te paint samples now appear brown or tan. 



Figure 125 

Photo No.: KSC-390C- 1419.06 
Dup. Neg. No.: L9 1-77 18 
LISAR No.: EL- 1994-00378 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Tray A9 
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Fieure 126 (Postflight). This close-up of the right area 
'ret of damaged silvered Teflon fllnr. Nunrerous 

impacts are also visible. 


of the carousel and tray bottom 
discolorations from space ciebris 



Photo No.: KSC-390C- 14 19.07 

Dup. Neg. No.: L9 1-77 19 

L1SAR No.: EL- 1994-00379 

Photo Credit: KSC 

Photo Date: 2/28/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray A9 
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Tray A10 

g solution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AO 178) 
Dublin Institute for Advanced Studies 
ESA at ESTEC 


Trays: A2, A4, A. ft B5. B7. C5. C6. C8, C, , D,. D5, D7. DM, E2, E,0. and F4 
men,™" ° 5 '' a " d ™ f °' « Vpica, prefl ig h, pho,o 8raph of expen- 


igure 127 (In Flight). Note the dark brown stain on the I r>PP t 
edge of the black thermal panel. The thermal cover surf-, f structur e adjacent to the 
have changed from specular to opaque with manv black M f exper,ment A0178 appears to 
impact or penetration discolorations A lar^e diseJ? e ° f VanOUS S ' Zes that a PP ear to be 
quadrant of the thermal cover. Many discoloratkmT? 0 ".'" Visib ' e in the '° Wer ri ^ ht 

Numerous circular white discolorations that seem to he ^ ^ enc,rcIed ^ white halos, 
cover. The cover appears to be more taut than in the '7*? 7 ^ °" the SUrface <*«* 
Velcro attachment pads are apparent. The ground **7 aUnC P ° t0gra P h and the locations of 
visible damage, but it appears to be a darker color ^ dppearS tG be m p,ace and to have no 



Figure 127 

Photo No.: S32-78-079 
Dup. Neg. No.: L90- 10445 
LISAR No.: EL- 1994-000 18 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray A 10 
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to opaque (glossy white) with many allowed atomic oxygen to 

the results of impacts or penetrations of the 5-mil lewm ^ ^ ^ ^ as ^ as in the 

oxidize and erode the layer ot vapor- eposi i e ‘ as promin ent. The ground 

in - ni8hl Ph trSc“ "Se da^Ige. bu, U appears ,o be a deeper copper 
rotor .‘Thewadled RMS arm is visible atlhe upper edge ot the photograph. 



Figure 128 

Photo No.: KSC-390C-6 12.01 

Dup. Neg.: L92-17792 

LISARNo.: EL- 1994-00 122 

Photo Credit: KSC 

Photo Date: 1/30/90 

Location: KSC OPF 

Subject: Postflight Survey of Tray A 10 


Fig ure ,29 (Pos t JU g H»- ™s close-up photograph 
shows numerous space debris impact < '°" rc | jng jmpac , locations. The silvered Teflon 
are visible on the cover and many appe preflight photographs. 

film surface appears diffuse rather than specular as it was in pretlg P 



Figure 129 

Photo No.: KSC-390C-2208.03 
Dup Neg. No.: L9 1-7776 
L1SAR No.: EL- 1994-00509 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Lett of Tray A 10 
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shoT*i!lII[iOTus^SfcwIta I ^r 08raPh “ °' ' hC UPPCr Cen ' er one - sixth of 'he "ay ll 
are visible on" covered Zl"" TT"^ disC ° lorali ' > " s *».» of various L 



Figure 130 

Photo No.: KSC-390C-2208.04 
Dup. Neg.: L9 1-7777 
LISAR No.: EL- 1 994-005 1 0 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray A 10 


numerous space^ebrif fmpX^ofpene? 3 ^ UPPCr right one ' sixth of the tray. It shows 

visible on the cover and many seem 1 be i d ! SC ° l ° rdUom • White ^ots of various sizes are 

-ace appears diffuse 



Figure 131 

Photo No.: KSC-390C-2208.05 
Dup. Neg. No.: L9 1-7778 
LISAR No.: EL- 1994-00530 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper Right of 
TrayAlO 
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Figure 132 (Postflight). This photograph is of the lower let^one-: sixth of ttatray. It^shows 
numerous space debris impact or penetration ^ ^ sVlvered' Teflon 

r.rffi’^r^gh, p—. _ 

discoloration spot is in the upper center of the photograp . 



Figure 132 

Photo No.: KSC-390C-2208.09 
Dup. Neg. No.: L91-7782 
LISARNo.: EL- 1994-00531 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of 1 ray 


A10 


Figure 133 (Postflight). This photograph is of the lower 

ale ^isibi^on^he cctv^r a^mat^^iwar^^ encircling ^ e ^° n 

film surface appears diffuse rather than specular as it was in prefligh p g P ■ • 



Figure 133 

Photo No.: KSC-390C-2208.10 

Dup. Neg. No.: L91-7783 

LISARNo.: EL- 1994-00532 

Photo Credit: KSC 

Photo Date: 3/22/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center ot 

Tray A 10 
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Figure 134 (Postflight). This photograph is of the lower right one sixth n fth t , , 

"" ^ appears ™°" 



Figure 134 

Photo No.: KSC-390C-2208. 1 1 
Dup. Neg. No.: L9 1-7784 
LISAR No.: EL- 1 994-00533 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray A 1 0 


emJKS 5ST* a f lhe ,' ar8e disCOlored impacl ° r ■«- 

rounds the darker area The upper left siH r .h '7 lgh,er area of discoloration sur- 

lights. PP left Slde 0f ,he Pho'oe^Ph “ light because of photographic 



Figure 135 

Photo No.: KSC-390C-2208. 1 2 
Dup. Neg. No.: L9 1-7785 
LISAR No.: EL- 1 994-00534 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Impact or Penetration 
Tray A 10 


in 
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Tray All 

The Chemistry of Micrometeoroids (AO 187-1) 

NASA JSC 

University of Washington 
Rockwell International Science Center 

Trays: A3 and A1 1 . 

The objective of this experiment was to retrieve analyse projectile residue assoc, ate 

with hypervelocity craters. 


FigU re ,36 (Prefix 

s^sTu - - — to 

the total mission environment (i.e., ground handling as well as fhg )- 


Figure 136 

Photo No.: KSC-384C-538.01 

Dup. Neg. No.: L89-4413 

LISAR No.: EL- 1994-00031 

Photo Credit: K.SC 

Photo Date: 1/30/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray A1 1 


as snil 10 f lra P acl cratos. which appear 

The apparent dark blue Hhe a umfnl 1, ? ^"7 ' are vlslble °" all six detector plates, 
lighting and the earner e Pane ' S P^ph is the result of the 



Figure 137 

Photo No.: S32-78-058 
Dup. Neg. No.: L90-I0438 
LISAR No.: EL- 1 994-(X)0 1 3 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray A I 1 


S po,rr;' j r~ r ’** 

appears to have been on the plate in the lower left corner of the experiment tray. * ' mPaC ' 



Figure 138 

Photo No.: KSC-390C- 1 697. 1 0 

Dup. Neg. No.: L9 1-7805 

LISAR No.: EL- 1 994-00263 

Photo Credit: KSC 

Photo Date: 3/7/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray A1 1 
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reflections. 



Figure 139 

Photo No.: KSC-390C- 1697.1 1 
Dup Neg. No.: L9 1-7806 
L1SAR No.: EL- 1994-00228 
Photo Credit: KSC 
Photo Date: 3/7/90 

Location: KSC SAEF II f 

Subject: Postflight Detail of Upper Left Plate of 

Tray All 


Figure 140 (Postflight). This close-up photograph is 
small white dots are impact craters. 


of the upper center plate. The very 



Figure 140 

Photo No.: KSC-390C- 1 697 . 1 2 
Dup. Neg. No.: L9 1-7807 
LISAR No.: EL-1994-00229 
Photo Credit: KSC 
Photo Date: 3/7/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center Plate of 
Tray All 


Figure 141 ( Postflight % This close- 
small white dots are impact craters. 


up photograph is of the upper right plate. The 


very 



Figure 141 

Photo No.: KSC-390C- 1699.02 
Dup. Neg. No.: L9I-7815 
LISAR No.: EL- 1 994-00230 
Photo Credit: KSC 
Photo Date: 3/7/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right Plate of 
Tray All 


“ »' - lower 'eft Pla,e. T h e ve ry sma „ 

b U , g e can * founS in p re „i ghl ^ 



Figure 142 

Photo No.: KSC-390C- 1 699.03 
Dup. Neg. No.: L9 1-78 16 
LISAR No.: EL- 1 994-0023 1 
Photo Credit: KSC 
Photo Date: 3/7/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left Plate of 
Tray A 1 1 
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Figure 143 (Postflight). This close-up photograph is of the lower center plate. The very 
small white dots are impact craters. 



Figure 143 

Photo No.: KSC-390C- 1699.04 
Dup. Neg. No.: L91-7817 
LISAR No.: EL- 1994-00232 
Photo Credit: KSC 
Photo Date: 3/7/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center Plate of 
Tray A1 1 


reflections. 



Figure 144 

Photo No.: KSC-390C- 1699.05 
Dup. Neg. No.: L91-7818 
LISAR No.: EL- 1994-00233 
Photo Credit: KSC 
Photo Date: 3/7/90 

Location: KSC SAEF II . 

Subject: Postflight Detail of Lower Right Plate ot 

Tray All 


93 


Tray A 12 

Space Debris Impact Experiment (S0001 ) 
NASA LaRC 


F7, SSif' “■ BS ' 61 '• C4 ' C? - “• “• B4. E7, El F., F3, F5, 

objective 6011011 en '" led T '“ y A5 lor a ,y P lcal preOighl photographic survey and experiment 


•he 2omic7„o!^ P«* is .he by-produc, of 

sky. The vertical streaks on ht 7 k , 6 tmt Ca " be attributed t0 reflections of the 

streaks have been enhanced by the bluere^ ° f chromic an °dizing; these 

of the right debris panel An iVrem.hr Hi . f B S are ,OCated alon g the left edge 

of the left debris panel The lieht band d _ ° ° rdt,on ex ' ends horizontally across the lower half 

.he .op of botb re^flwtion from 1" “ 



Figure 145 

Photo No.: S32-78-029 
Dup. Neg. No.: L90-I0430 
LISAR No.: EL- 1 994-00006 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray A 12 
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"^r: iL P « b , «l* * .*» *,, *«» *. «* 

sidewalls. 



Figure 146 

Photo No.: KSC-390C-2 163.03 

Dup. Neg.: L9 1-7828 

LISAR No.: EL- 1994-00472 

Photo Credit: KSC 

Photo Date: 3/21/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray A 12 


Tray B1 


Space Debris Impact Experiment (S0001) 
NASA LaRC 


F7. m Fn 5 G4 6 G8.'L B H5 B2 ' ^ B8 ' B "' ^ D2 - W - El - El I. FI, F3. F5, 

See Tray A5 for the preflight survey. 

o4“r i0n en,i, ' ed " Tray A5 " * ,yPiCa ' Preni * hl survey and experi m e„, 





Figure 147 

Photo No.: S32-78-026 

Dup. Neg. No.: L90- 10429 

LISAR No.: EL- 1 994-00005 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B1 
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Figure 148 (Postflight). The pink and greenish-gray altributed ro contamination or 

^oundsVn^the panel « £ —ring defects .ha, existed prior flight. Markings 
along the top of the photograph are the result of film process, ng. 



Figure 148 

Photo No.: KSC-390C- 1066.1 1 

Dup. Neg. No.: L90- 13480 

LISAR No.: EL- 1994-001 89 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray B1 
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Tray B2 

Space Debris Impact Experiment (SOOOl) 
NASA LaRC 


F7. m Fn 5 G4 6 ct'L B H5 B2 ' * ^ B "' 01 El ' E7.EH. 

objective 60 " 0 " en " ,led Trdy A5 lor a ,y P lcal P refli S hl photographic survey and 


FI, F3, F5, 
experiment 


the right debris^panef are\y^nSToVth7 h"' °" ' h" Pa " elS and ' he pink ' int on 

band along the left side L amm the b e f T' C a " od,za,io " «*i"S Process. The light 
the tray sidewalls b °" 0n ’ ° f ,he P anels « caused by light reflecting front 



Figure 149 

Photo No.: S32-78-016 

Dup. Neg.: L90-I0427 

LISAR No.: EL- 1 994-00004 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B2 
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Figure ISO (Fostflight). The pink and or 

C-°o me b«i along 'he sides and across ihe boi.on, of .he 

panels is caused by light reflecting from the tray sidewalls. 



Figure 150 

Photo No.: KSC-390C- 1066.05 

Dup. Neg. No.: L90- 13474 

L1SAR No.: EL- 1994-00386 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray B2 
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Tray B3 

Study of Meteoroid Impact Craters on Various Materials (AO 138-1) 

CERT/ONERA-DERTS 

Tray: B3 

Attempt at Dust Debris Collection With Stacked Detectors (A0138-2) 

CERT/ONERA-DERTS 

Tray: B3 

Thin Metal Film and Multilayers Experiment (A0138-3) 

CNRS/LPSP 
Tray: B3 

com ponentsTf E U VC th in^A I; gas^ t! he rs 'nhm ThV-T T™ "" UV ° ptical 

the development and the qualification of new UV o^fical component! **** ** “* in 

Vacuum-Deposited Optical Coatings Experiment (AO 138-4) 

Optical Division, Matra S.A. 

Tray: B3 

*— 

Ruled and Holographic Gratings Experiment (AO 138-5) 

Jobin-Yvon Division, Instruments S.A. 

Tray: B3 

- - - 

Thermal Control Coatings Experiment (AO 138-6) 

CERT/ONERA-DERTS 

CNES/CST 

Tray: B3 
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This experiment examined the validity of ground simulations of space environment tor 
studies on degradation of thermal control coatings used on satellites. 

Optical Fibers and Components Experiment (AO 138-7) 

CERT/ONERA-DERTS 

Tray: B3 

gu ™ ^ r„ 

and data links. 

Effect of Space Exposure of Some Epoxy Matrix Composites on Their Thermal Expansion 
and Mechanical Properties (AO 138-8) 

Space Division, Matra S.A. 

Tray: B3 

This experiment examined the effects of space exposure on the coefficient ot thermal 
expansion of composites and epoxy resins commonly used in space structures. 

The Effect of the Space Environment on Composite Materials (AOI 38-9) 

Aerospatiale 
Tray: B3 

The objective of this passive experiment was to assess the degradation of graphite-fiber- 
reinforced epoxy matrix composite materials, adhesives, and thermal coa g. . 

Microwelding of Various Metallic Materials Under Ultravacuum (AOI38-IO) 

Aerospatiale 
Tray: B3 

The objective of this experiment was to study the molecular diffusion of adjacent metals m 
the ultrahigh vacuum of space. 
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Figure 151 (Preflight). The FRECOPA was self-contained in „ n a 
sisted of three canisters and an aluminum moi.mina 1. t T k d 12-m-deep tray, which con- 
LDEF was placed in orbit were used to exnn g p a e ’ e can 'sters, which opened after the 
to the space environment for 10 momhs mT SamP , ma,erlals of different experiments 
The photograph shows"he « a Z of the th ' P 'T WaS eXp ° Sed ( <* entire mission, 

ered by aluminum p7ales wim ^n ,1 ° ne ' S ' X,h experimen ' sections that were cov- 

sixth sections covered with Tetton and'elass ZT Z 31 " 1 ,he ope " canisl “*. the two one- 
lated with test samples Ma, r d sanmle f f “ vers - and one-sixth section popu- 



Figure 151 

Photo No.: KSC-384C-330.0 1 
Dup. Neg. No.: L84-7I70 
LISAR No.: EL- 1 994-00645 
Photo Credit: KSC 
Photo Date: 1/24/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray B3 


a te^n^matelfSidTie TeflonTd' IZh ‘° Wi ' h0U ' physical dama S e «“P< for 
the mounting plate of the experinten, AOn/ 1 and m™ ‘Z ' he '° Wer ' ef ' “">« Both 

two upper plates tha, provide masks for the open 



Figure 152 

Photo No.: S32-77-058 

Dup. Neg. No.: L90-10415 

LISAR No.: EL- 1 994-0068 1 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B3 
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Figure 153 (Post flight). The experiment appears to have no physical damage except tor a 
,JnZn!,lZfZ some discovered areas. The material samples on the bottom corners of 

the two lower canister cover plates do not appear to be discolored. 



Figure 153 

Photo No.: KSC-390C- 1646.09 

Dup. Neg. No.: L91-7874 

LISAR No.: EL-1994-00217 

Photo Credit: KSC 

Photo Date: 3/6/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray B3 


Figure 154 (Postflight). This close-up of the upper left of the lower “ n,er 
that the experiment mounting plate has a darker color than before (light, 
appear wrinkled but are intact. 


of the tray shows 
The test samples 



Figure 154 

Photo No.: KSC-390C- 1648.08 
Dup. Neg. No.: L9 1-7895 
LISAR No.: EL- 1 994-00368 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Lower 
Center of Tray B 3 
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shows that the experfoent mounting pla^ ha's fd^tecokfthtm before' fllghT"'" °' 1,16 



Figure 155 

Photo No.: KSC-390C- 1648.09 
Dup. Neg. No.: L9 1-7896 
LISAR No.: EL- 1 994-00 1 97 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Lower 
Center of Tray B3 





Figure 156 

Photo No.: KSC-390C- 1 648. 1 0 
Dup. Neg. No.: L9I-7897 
LISAR No.: EL- 1 994-00 1 98 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of Center 
of Tray B 3 


, , 7 (Pnstflipht) This close-up of the lower left of the lower center tray shows that 
^ color ,ha n before flighl. The les, sanrp.es appear 

wrinkled but are intact. 



Figure 157 

Photo No.: KSC-390C- 1649.01 
Dup. Neg. No.: L91-7899 
LISAR No.: EL- 1 994-002 1 8 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Lower 
Center of Tray B3 


105 


Tray B4 


Space Plasma High-Voltage Drainage Experiment (SP HVD) (AO054) 
TRW Space and Technology Group 
Trays: B4 and DIO 




rellr^ of si * fi **rglass- 

sSSSaav: s£2S 

surfaces arc viable. Each experiment tray also contained two solar cell modules. 


Figure 158 

Photo No.: KSC-384C-22 1 .04 
Dup. Neg. No.: L84-7086 
LISAR No.: EL- 1 994-00370 
Photo Credit: KSC 
Photo Date: 1/13/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray B4 
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Figure 159 (In Flight). aHiftali 

^SeTrSpuim in Jvicinity of ,he solar cel, modules appears .„ have 
darkened. 



Figure 159 

Photo No.: S32-77-027 

Dup. Neg.: L90-10407 

L1SAR No.: EL- 1994-00090 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B4 





Figure 160 

Photo No.: KSC-390C-730.08 
Dup. Neg. No.: L92-17647 
LISAR No.: EL-1994-00164 
Photo Credit: KSC 
Photo Date: 2/1/90 
Location: KSC O & C building 
Subject: Postflight Survey of Tray B4 
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- — K»£sKts rsasts 



Figure 161 


Photo No.: KSC-390C-2 1 17.02 
Dup Neg. No.: L9 1-7930 
LISAR No.: EL- 1 994-00497 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Left of Tray 


B4 





Figure 162 

Photo No.: KSC-390C-21 17.03 
Dup. Neg. No.: L9 1-793 1 
LISAR No.: EL- 1 994-00498 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray B4 
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Figure 163 

Photo No.: KSC-390C-2 117.04 
Dup. Neg. No.: L9 1-7932 
LISARNo.: EL- 1 994-00499 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper R.ght of Tray B4 




Figure 164 

Photo No.: KSC-390C-2 1 17.05 
Dup. Neg. No.: L9 1-7933 
LISAR No.: EL- 1994-00500 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower 


Left of Tray B4 


show^hTexTerS^fh ■’ m"* """ of .he Cray. „ 

The white Paint around the enter edges of thenar t^E^^ 



Figure 165 

Photo No.; KSC-390C-21 17.06 
Dup. Neg. No.; L9 1-7934 
LISAR No.; EL- 1994-00501 
Photo Credit; KSC 
Photo Date; 3/20/90 
Location; KSC SAEF II 

Subject; Postflight Detail of Lower Center of 
Tray B4 


■he experiment ^ 


ive. 



Figure 166 


Photo No.; KSC-390C-2 1 17.07 
Dup. Neg. No.; L9 1-7935 
LISAR No.; EL- 1994-00502 
Photo Credit; KSC 
Photo Date; 3/20/90 
Location; KSC SAEF II 


Subject; Postflight Detail of Lower Right of Tray B4 


no 



Tray B5 

A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (A0178) 

Dublin Institute for Advanced Studies ESA at ESTEC 

Trays: A2. A4. AIO, B5, B7, C5. C6, C8, Cl 1 . Dl , D5. D7. Dll , E2. EH), and F4 
See see, ion enti.led 'Tray D5" and figure 3 1 9 for a typical prefligh, photograph ot expen- 
ment A0178. 

167 (In Flieht ) The thermal cover has no apparent damage, however, it > s ni 
Figure 167 (In t ligni). men nf the thermal cover is due 

taut than in the prelaunch photograph. T e g ossy ' J*c ^ properties. The bright spots on 

to lighting conditions and not to a change in en pa dsare bonded to the back of the 

the dark thermal cover background are areas w fl P d Ught.The scalloped edge across 

-*■ - — « is 

in place with no visible damage. 



Figure 167 

Photo No.: S32-76-107 

Dup. Neg. No.: L90-10401 

L1SAR No.: EL- 1994-00088 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B5 


age. The cover is lesftauuhan m the in-fligh^phT^ ‘h , SPeCUlar W ' th no a PP arenl dam- 
ment pads are not as prominent. The scallop eftL ^^ h™ ^ locatlons of Velcro attach- 
attachment pads and shows the upper ed « e of the U ° C ° VCr edgeS OCCUrs between the 

with no visible damage. PP g ° f tHe SUppor < ,rame ' The ground strap is in place 



Figure 168 

Photo No.: KSC-390C- 1035.08 

Dup. Neg. No.: L90- 13453 

L1SAR No.: EL- 1 994-00 1 84 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray B5 


™,; no^Irem *** ^ TIk thw ' 

,n variiws «* 



Figure 169 


Photo No.: KSC-390C-2 1 5 1 .05 
Dup. Neg. No.: L9I-7974 
LISAR No.: EL- 1 994-005 1 3 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Left of Thermal 
Cover of Tray B5 


112 


Figure ,70 (Pos^O- This photograph is of the upper of ^ 

tion discolorations are visible. 



Figure 170 

Photo No: KSC-390C-2 1 5 1 .06 
Dup. Neg. No.: L9 1-7975 
LISARNo.: EL- 1994-005 14 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF 11 
Subject: Postflight Detail of Upper Center ot 
Thermal Cover of Tray B5 


Figure 171 (Pos, flight). This photograph is of during 

tern enhanced by reflected light in t e cover appears specular with no appttr- 

of .be uneven surface of the cover resuh in various tight 
and color patterns. A few impact or penetration discolorations are visi . 


Figure 171 

Photo No.: KSC-390C-2 1 5 1 .07 
Dup. Neg. No.: L91-7976 
L1SAR No.: EL- 1994-005 15 
Photo Credit: KSC 
Photo Date: 3/21/90 

Location: KSC SAEF II . 

Subject: Postflight Detail of Upper Right ot Thermal 

Cover of Tray B5 



Figure 172 (Postflight). This photograph is of the lower left one-sixth of the tr-.v Th t u 

mal cover appears specular with no apparent damage. The reflective properties o/th ^ ^ 

surface of the cover result in various light and color patterns A Pr ° Pe ' t,eS ° f the uneven 
colorations are visible patterns. A few impact or penetration dis- 



Figure 172 

Photo No.: KSC-390C-2 151.1 1 
Dup. Neg. No.: L9I-7980 
L1SAR No.: EL- 1 994-005 1 6 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Thermal 
Cover of Tray B5 


tion discolorations are visibT E A fcw "»p« or penetra- 



Figure 173 

Photo No.: KSC-390C-2 151.12 
Dup. Neg. No.: L9I -7981 
LISAR No.: EL- 1 994-005 1 7 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Center of 
Thermal Cover of Tray B5 
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Fieun 174 (Postflight). This photograph is of the lower right one-sixth of the tray .The pat- 
tern^nhanced by relieved light JLg the right edge of the thermal cover ex, sled prefltgh and 
was no, due to space exposure. The thermal cover appears specular with no appaienl d. g . 
The relleclive properties of the uneven surface of the cover result in vartous light and color p - 
terns. A few impact or penetration discolorations are visible. 



Figure 174 

Photo No.: KSC-390C-2 152.02 
Dup. Neg. No.: L9 1-7983 
L1SAR No.: EL- 1 994-005 1 8 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF 11 
Subject: Postflight Detail of Lower Right of 
Thermal Cover of Tray B5 
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Tray B6 

Space Debris Impact Experiment ( S 000 1 ) 
NASA LaRC 


F7. Ra FN 5 G A 4 6 G8'L B H S B2 - B "' ^ CT ‘ ° 2 ' “• El ' »• E7 ' E ' '• FI. FJ. B. 

objective 60 " 0 " en '" ltd Tr ‘'- V A5 l0r a typlcal P ren 'glit photographic survey and experiment 


Fi g u r e 175 (In Flight). A portion of the greenish-gray tint on the two debris panels is the 

S: „° strr “ , c r ing h — ■ a ^ p- cants::;: 

th Vt h h u Vm StrCaks ° n the panels are Products of chromic anodizing 

at have been enhanced significantly by the blue reflection. Fingerprints along the center 

“ durin8 experim6 '" 



Figure 175 

Photo No.: S32-76- 1 05 

Dup. Neg. No.: L90- 10400 

LISAR No.: EL- 1994-007 14 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B6 
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Fieure 176 (Postflight). The pink and greenish-gray tints on the two debris panels are by- 
products of the chromic anodization coating process and are not attributed to contamination o. 
exposure to die space environment. The fingerprints along the inner edges of the debris pane. 
STere observed in ,he in-fligh, photograph are still visible. The dar . vmc. « on the 
debris panels in the in-flight photographs are almost invisible because the reflect > 

fs "o, P ren, The light band'along the sides and across the bottom of the panels ,s caused by 

light reflecting from the tray sidewalls. 



Figure 176 

Photo No.: KSC-390C-1 146.03 
Dup. Neg. No.: L90- 13505 
LISARNo.: EL-1994-00192 
Photo Credit: KSC 
Photo Date: 2/18/90 
Location: SAEF II at KSC 
Subject: Postflight Survey of Tray B6 
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Tray B7 


A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AO 178) 
Dublin Institute for Advanced Studies ESA at ESTEC 


Trays. A2. A4, A!0, B5, B7, C5, C6, C8, Cl I. Dl, D5, D7. D1 1,E2, EIO, and F4 
mem AOn8° n ^ «*“« 319 « W* Plight photograph of experi- 


more'®uuhan 7 inle , ? A | W ' ^ L hemial C ° Ver appears '° haVe no ap P arent d >mage, b “< “ 

esse 

“^Str ra, Td 0f r 0US SiMS lha ' apP ™ *o f- impacts Ce- 

(h , ' . ‘ & «i!f b drea of discoloration is clearly visible in the lower right quadrant of 

Tell 'rT “T The dlscoloralion is probably the result of an impact penetrating the 5 mil 
the^lef/'vt 1 at | d u P s ^t |,n P ,he iayer of vapor-deposited silver beneath.^The scalloped edge alone 

die left stde ot the thermal cover occurs between attachment pads. The ground stmn a„«a s m 
launch photograph° bU ' “ “ be a depp - “ pp « -lor than InThe pre- 



Figure 177 

Photo No.: S32-76-101 

Dup. Neg. No.: L90- 10399 

LISAR No.: EL- 1994-00087 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B7 
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Fieure 178 (Postflight). The surface of the thermal cover appears to have changed from 
soccer o opaque whh black do, S of various sizes ,ha, appear ro be impacts or penetrations. A 
“ oTwhhe discoloration is clearly visible in the upper lef, quadrant ot the h ™a 
cover The discoloration is probably the result of a penetration of the 5-mtl Teflon It nr that . . 
aft^ted the layer of vapor deposited silver beneath. The cover is no, as taut as ,n the m-fhgh. 
Photograph and the locations of Velcro attachment pads are not as prominent. The groun s rap 
E, in pluce with no visible damage, bu, it is a deeper copper color than tn the prelaunch 

photograph. 



Figure 178 

Photo No.: KSC-390C-2306.09 

Dup. Neg. No.: L9 1-8035 

L1SAR No.: EL- 1994-003 12 

Photo Credit: KSC 

Photo Date: 3/26/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray B7 


Fieure 179 ( Postflight ). This close-up photograph is of the upper left one-sixth of the tray. 
The thela^ Appears to be opaque rather than specular as it was in prefltght photographs^ 
Ze“pact oTpene, ration decolorations are visible. The thermal cover Velcro tte-down 

pads are also evident. 



Figure 179 

Photo No.: KSC-390C-2306. 1 0 
Dup. Neg. No.: L9 1-8036 
LISAR No.: EL- 1994-00573 
Photo Credit: KSC 
Photo Date: 3/26/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Thermal 
Cover of Tray B7 
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trav^STlS This close - u P photograph is of the upper center one-sixth of the 

Shi N mS COVer T™ " be ° Pa4Ue ri " her ,hiln specular « *' — in Plight pho to- 

!Uow,I Iad:ra!rS r „r ne,ra, '° n diSC0lOra,iOnS - ^ ^ *— •«* Veto* 



Figure 180 

Photo No.: KSC-390C-2306.il 
Dup. Neg. No.: L9 1-8037 
L1SAR No.: EL- 1 994-00574 
Photo Credit: KSC 
Photo Date: 3/26/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper Center of 
Thermal Cover of Tray B7 


,„fn re J SI <, ‘ os, fl i 8 h ‘>- Tl '“ close-up photograph is of the upper right one-sixth of the 
tray. The thermal cover appears be opaque rather than specular as ,, was in prenioh. I'm 

diSC0l0ra,i0nS arc ^ Th <= *— cover lelcro 



Figure 181 

Photo No.: KSC-390C-2306. 1 2 
Dup. Neg. No.: L9 1-8038 
LISAR No.: EL- 1 994-00575 
Photo Credit: KSC 
Photo Date: 3/26/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Thermal 
Cover of Tray B7 
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Figure 182 (Postflight). This close-up photograph is of the lower left on ^ S ^ th ot f ^ e t ^ y ' 
The thermal cover appears to be opaque rather than specular as it was in pre flight photog p 
Nunierous impact or penetratton discolorations are visible. The thermal cover Velcro „e-down 

pads are also evident. 



Figure 182 

Photo No.: KSC-390C-2307 .05 
Dup. Neg. No.: L9 1-80 19 
L1SAR No.: EL- 1994-00576 
Photo Credit: KSC 
Photo Date: 3/26/90 
Location: KSC SAEF II 

Subject : Postflight Detail of Lower Left of Thermal 
Cover of Tray B7 


Figure IS3 (Postflight). This close-up photograph is of the lower center one-sixth of the 
tray. The thermal cover appears to be opaque rather than specular as a ^ 

graphs. Numerous impact or penetration discolorations are visi . 
tie-down pads are also evident. 



Figure 183 

Photo No.: KSC-390C-2307 .06 
Dup. Neg. No.: L9 1-8020 
LISAR No.: EL-1994-00594 
Photo Credit: KSC 
Photo Date: 3/26/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Center of 
Thermal Cover of Tray B7 
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IrJjhZhe 4 (P ° Stflight) - This c,ose - u P photograph is of the lower right one-sixth of the 
araohl N C ° Ver l ° be ° PaqUe ' ather than s P ecular as jt was in preflight photo- 

diSCOl ° ra,i0nS “ rc ViS,b ' e - The «*"»*' ^ Velcro 



Figure 184 

Photo No.: KSC-390C-2307.07 
Dup. Neg. No.: L9 1-8021 
L1SAR No.: EL- 1 994-00595 
Photo Credit: KSC 
Photo Date: 3/26/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of Tray B7 
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Tray B8 

Space Debris Impact Experiment (SOOOl) 


NASA LaRC 

Trays: A5, A6, A 12, Bl, B2, B6, B8, Bll 


C4, C7, D2, D6, El, E4, E7, El 1, FI, F3, F5, 


F7, F 1 0, F 1 1 , G4, G8, and H5 

See section entitled “Tray A5” for experiment objective. 

Exposure to Space Radiation of High-Performance Infrared Multilayer Filters and Mated 
als Technology Experiments (AO056) 


University of Reading 
British Aerospace Corporation 


Trays: B8 and G 1 2 

The objectives of these experiments were to expose high-performance inf^ mu'tilayer 

spacecraft and to understand their degradation mechanisms. 

Passive Exposure of Earth Radiation Budget Experiment Components (A0147) 

The Eppley Laboratory. Inc. 

Trays: B8 and G 1 2 

The objective of this experiment was to expose channel components of Earth Radiation 
and Earth radiation budget experiments. 
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XrTnTorsTTh^ ^ '° m f rfenace . filters < in the circular holders above anTbeTow the 

surface of the Nimbu^S soT ^Tt SUr,ace ’ the infrare d filter holders, and the curved 
r, mb ERB ° af aiTay b ock were P a 'nted white to fulfill thermal contml 

LDEF^Isr , eCaUS f the m ° Unting surface of tra Y B8 faced 30° off the leading edge of 

li,,ed 3 °” 10 ,aCe f0 ™ ard * ^ ■ *» viewLt 

VI^TTL S0H01 ' WhlCh was m0umed in the lefl fwo-rth* of the tray consisted of two 
caused by anodizTr' ‘" Umi " Um ^ "* «"*" «l pink that is 



Figure 185 

Photo No.: KSC-384C-294.07 
Dup. Neg. No.: L84-71 16 
LISAR No.: EL- 1994-00384 
Photo Credit: KSC 
Photo Date: 1/19/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray B8 
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Figure 186 (In Flight). Here, the space debris im P^^ 

pink color that varies as the light angle c reflections of the surrounding environ- 

infrared filter surfaces of experiment AO056 m^bej^^on ^ ^ ^ surface ofthe 

ment and are not from expire A0147 app ears to have no physical damage. 

re a whitt”r U a" U m!„um mounting plate has several irregular-shaped black marks 

along the top edge. The marks were not visible on the prelaunch photog.ap . 



Figure 186 

Photo No.: S32-76-026 

Dup. Neg. No.: L90-10380 

L1SAR No.: EL- 1994-00665 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B8 


FigU re 1*7 iPo^H,, Experiment AO056 saC^ 
graph. The apparent blue^ green, si ver, ^ A brown disco loration is present on the 

men, SwTshows the familiar green and pink tha, is caused by anod.zahon. 



Figure 187 

Photo No.: KSC-390C-1031.1 1 

Dup. Neg. No.: L90- 13421 

LISAR No.: EL- 1994-00 146 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray B8 



ex^Hmen^is^intact S b > *t ^ 0ne ' foU,1h ol ,he "«l u le for 

experiment sample located in the second circular hold^ f U ' Sta, ?® d SOme P h y sical damage. The 

be missing. A brown discoloration is present on the Irfaceof th !° P ^ ^ '° 

mg plate. The discoloration is darker near the tWe , ? , unpainted aluminum mount- 

the filter and coating holders. " llCrS drount ** le m °unting plate edges and 



Figure 188 


Photo No.: KSC-390C- 193 1.09 
Dup. Neg. No.: L9 1-8064 
LISAR No.: EL- 1 994-0043 1 
Photo Credit: KSC 
Photo Date: 3/14/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Right of Tray 


B8 


exp “ °/ ,he 'T r ,Cfl ° ne - foUrth module for 
two cracks extending outward from the craterare v^hl P daniage - An im P act crater and 
the second circular holder from the bottom in the \ f the ex P er,ment sa mple mounted in 
brown discoloration is ° » nd COati " g “"P*. A 

near the filter and coating holders. P a mted aluminum mounting plate and 


Figure 189 


Photo No.: KSC-390C- 1 93 1 . 1 0 
Dup. Neg.: L9 1-8065 
LISAR No.: EL- 1 994-00432 
Photo Credit: KSC 
Photo Date: 3/14/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Right 


of Tray B8 
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experiment AO056. The expenn mounted in the right half of the module, 

the Materials Technology Expenmen, samples that ate mounted ng 



Figure 190 

Photo No.: KSC-390C-1931.il 
Dup. Neg. No.: L9 1-8066 
L1SAR No.: EL- 1994-00433 
Photo Credit: KSC 
Photo Date: 3/14/90 

Location: KSC SAEF 11 r8 

Subject: Postflight Detail of Upper Right ot Tray B8 


STSS. Sperimen, samples tha, are mounted in the right half of the module. 



Figure 191 

Photo No.: KSC-390C-1931 .12 
Dup. Neg. No.: L9 1-8067 
LISAR No.: EL- 1994-00434 
Photo Credit: KSC 
Photo Date: 3/14/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right ot Tray B8 
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Tray B9 

P e Exposure of Composite Materials for Large Space Structures (CMLSS) (AO 134) 
NASA LaRC 

Tray: B9 

a "“ Physical properties of 

exposed to the low Earth environment ( ^ ySU ° ne matnx res ‘ n composites materials 

meteoroids and dehris.tf “aTd 

Exposure of Spacecraft Coatings (ESC) (S0010) 

NASA LaRC 
Tray: B9 

induced byte' sLde'at “ de ' erm ' ne "* eflta * bo,h «* environment 

rials and thermal contro. eoa.tn^ " enVlroi ’ mOTt sets of spacecraft mate- 


uate the effectiveness of metals in protecting the ™ ° ^ s P u,terecJ ~ metal deposits to eval- 

Twelve specimens, six composite that were^located^ear the 7 }° atoniic ox ygen. 

located near the bottom edge of the surinori nl^te \ edge and Slx rnetal that were 

support plate with safety wt An iZS se o'fT™ "°" S “ 

support plate was exposed to onlv tho specimens mounted on the back of the 

teen coaled composile samples and l4 lhiri'nn| UR c ^ clm * aml the v acuum environment. Six- 
plale in the uppe, center , ray cemer For wei h ? T a reS ' n filmswere on ‘he mounting 
the center of the tray and partially masked w’fh < e coni P osite specimens were mounted in 

ings. Experiment S0010 consisted of two parts* one ^neTt ' T™ ' ^ ^ ^ Cular °P en - 
lower half of the tray center section -inH S a e ° tC s P ec| mens was located in the 

in the right section of the experiment tray Spet ™ ens was in a " EECC located 


Figure 192 

Photo No.: KSC-384C-59.01 
Dup. Neg. No.: L84-7027 
LISAR No.: EL- 1 994-00344 
Photo Credit: KSC 
Photo Date: 1/17/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray B9 




Figure 193 (In Flight). In ihis photograph, the top and 
prelatmch testing. Experiment AD147 component, located on th “PP^o mounting 

b:: - - 

thin-film materials have survived the mission. 



Figure 193 

Photo No.: S32-76-001 

Dup. Neg. No.: L90- 10374 

LISAR No.: EL- 1 994-00659 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray B9 


Figure ,94 (Fostflight). The right and left flanges 
have abrasions from prelaunch testing. Most test speam«B»e » isco| . 

onhelxperimen, tray has a dark brown disco, ora- 

tion on the mounting structure in the bottom ot the tray. 



Figure 194 

Photo No.: KSC-390C- 1 9 1 3.09 

Dup. Neg. No.: L91-2536 

LISAR No.: EL- 1994-00281 

Photo Credit: KSC 

Photo Date: 3/13/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray B9 


129 



.ha , IZXteT * T UppCr Ce "' er «•** »f the ,ray shows 
of the baseplate. " g ' ?here ' S a bmwn ^coloration at the upper left comer 



Figure 195 

Photo No. KSC-390C- 1913.1 1 
Dup. Neg. No.: L9 1-2538 
LISAR No.: EL- 1 994-004 1 9 
Photo Credit: KSC 
Photo Date: 3/13/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray B9 


the ; PPCr right n - SiX,h ° f Ihe -y *ows tha, 

have diagonal markings and patterns. uni tms aic somewhat discolored and some 




Figure 196 


Photo No.: KSC-390C- 1913.12 

Dup. Neg. No.: L9 1-2539 

LISAR No.: EL- 1 994-00420 

Photo Credit: KSC 

Photo Date: 3/13/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right 


of Tray B9 
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Figure 197 (Pos, flight). This photograph of the lower center one-sixth of the tray shows 
that some test specimens have changed color and some appear damaged. 



Figure 197 

Photo No.: KSC-390C- 19 14.03 
Dup. Neg. No.: L9 1-8 108 
L1SAR No.: EL- 1994-00421 
Photo Credit: KSC 
Photo Date: 3/13/90 
Location: KSC SAEF 11 

Subject: Postflight Detail of Lower Center ot 
Tray B9 


patterns. 



Figure 198 

Photo No.: KSC-390C- 19 14.04 
Dup. Neg. No.: L9 1-8 109 
LISAR No.: EL- 1994-00422 
Photo Credit: KSC 
Photo Date: 3/13/90 

Location: KSC SAEF II RQ 

Subject: Postflight Detail of Lower Right ot Tray B9 
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Figure 199 (Postflight). This close-up photograph 
group of test specimens in the upper right of the tray. 


shows the general discoloration of a 



Figure 199 


Photo No.: KSC-390C-I914.il 
Dup. Neg. No.: L9I-81 16 
LISAR No.: EL- 1 994-00423 
Photo Credit: KSC 
Photo Date: 3/13/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Right of Tray 


B9 


group^f test specim^Tin^h^uppel^right 3 sHhe^ray ^ Sh ° W '' t,eneral discoloriltion ol a 



Figure 200 

Photo No.: KSC-390C- 1914.12 
Dup. Neg. No.: L91-81 17 
LISAR No.: EL- 1 994-00424 
Photo Credit: KSC 
Photo Date: 3/13/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray B9 
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Figure 201 (Postflight). This close-up photograph shows the general discoloration of a 
group of test specimens in the lower right of the tiay. 



Figure 201 

Photo No.: KSC-390C- 191 6.02 
Dup. Neg. No.: L9 1-8083 
L1SAR No.: EL- 1994-00423 
Photo Credit: KSC 
Photo Date: 3/13/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of B9 
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Tray BIO 


Transverse Flat-Plate Heat Pipe Experiment (SI 005) 

NASA MSFC Grumman Aerospace Corporation 
Tray: BIO 


verse There “ n,,l,,ber ^ 


mod'"t^^ *T ' ransverse ”**«* *« pipe 

num support structure. The surface ■aters. a data acquisition and storage system, and an alumi- 

men, consisted of or surface” rf fcSTT ' h ‘" e,<P0Sed '° lhe Spa “ 

Thermal blankets covered ! aluTnum m n !” Pe m0dUleS and silvered Teflon fi "» 

ware and the tray sidewalls The raised sort hard '™ re and openings between the hard- 

the fluid reservoir T e t Jhr su ite , ,h Tt' eaCh hei “ pipe module contained 

appears white with nu!r,t !! t ,, lha S1 vcrcd ™°" film has become diffuse and 
Some areas of prone ^ “ «* «** 



Figure 202 

Photo No.: S32-78-076 
Dup. Neg. No.: L90- 10444 
LISAR No.: EL- 1 994-000 1 7 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray BIO 
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She sairface of the silvered Teflon film has become diffuse and appears whne. 

Numerous impact cralers. black specks, and other dtscoloralions are visible. 



Figure 203 

Photo No.: KSC-390C-6 12.02 

Dup. Neg. No.: L92-17793 

LISAR No.: EL- 1 994-00 1 23 

Photo Credit: KSC 

Photo Date: 1/30/90 

Location: KSC OPF 

Subject: Postflight Survey of Tray B10 


Figure 204 (Postflight). This photograph of the left of the tray s ^ ( ’^ tl J dt the S ' We 
Teflon film now appears diffuse. Space debris impacts appear as small black dols. 



Figure 204 

Photo No.: KSC-390C- 1 4 1 3.09 
Dup. Neg. No.: L9 1-8987 
LISAR No.: EL- 1994-00363 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF II 

Subject: Postflight Detail of the Lett ot Tray B10 
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r„w ,™ 7 “rr '' ** •' «* «•» »», 11.1 ii» 



Figure 205 


Photo No.: KSC-390C- 1413.10 
Dup. Neg. No.: L9 1-8988 
USAR No.: EL- 1 994-00347 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Right Side of Tray BIO 


ass r- * 



Figure 206 


Photo No.: KSC-390C-I413.1 1 

Dup. Neg. No.: L9 1-8989 

LISAR No.: EL- 1 994-00348 

Photo Credit: KSC 

Photo Date: 3/1/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left 


of Tray B10 
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Figure 207 (Postflight). This photograph of the lower nght of the tray ^ows th ^ 
vered Teflon film now appears diffuse. Space debris impacts appear as small black . . 

I an area of brown discoloration on the right end of the center heat pipe module. 



Figure 207 

Photo No.: KSC-390C- 1413.12 
Dup. Neg. No.: L9 1-8990 
L1SAR No.: EL- 1994-00349 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF 11 
Subject: Postflight Detail of Lower Right of 
Tray B10 


Figure 208 (Postflight). This close-up photograph is of the discolored area on the right end 
of the center heat pipe module. 


Figure 208 

Photo No.: KSC-390C- 14 14.04 
Dup. Neg. No.: L9 1-8171 
LISAR No.: EL- 1994-00350 
Photo Credit: KSC 
Photo Date: 3/1/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Discoloration on Center 
Heat Pipe Module in Tray B10 



Tray Bll 

Space Debris Impact Experiment (SOOOl ) 
NASA LaRC 


m - B8 ' BM - C4 ' D2 - D6 ' El - E4 ' E7. Ell, FI. F3, F5, 

0*“°" emi " ed " Tray A5 " f ° r “ ' ypiCal Pre,1 « hl P*™*"** survey and experimen, 


Figure 209 (In Flight). The discolorations on the lower left sidewall of rh^ ^ 



Figure 209 

Photo No.: S32-78-038 
Dup. Neg. No.: L90- 10433 
LISAR No.: EL- 1 994-00009 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray B1 1 
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the panels is caused by light reflecting from the tray sidewall. 



Figure 210 

Photo No.: KSC-390C- 1028.07 

Dup. Neg. No.: L90-13381 

L1SAR No.: EL- 1994-00141 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEL II 

Subject: Postflight Survey of Tray B1 1 
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Tray B12 

Interplanetary Dust Experiment (IDE) (AO201) 
Institute for Space Science and Technology 
NASA LaRC 


North Carolina State University 
Trays: B 1 2, C3, C9, D6, G 1 0, and H 1 1 


The objective ol this experiment was to study 
about particle mass and velocity. 


interplanetary dust and obtain 


information 


cap^^r-typeln!^^s^»"rs ^d^^arsei^(>r^e e vi^bl^surt!ic^of a the^rnpac't's 0n 

r cc ' » a 

a space -qualified dev'olitized silicon adhes.ve The' 0 ^ romic -™ od “« l frames with 

mounted in the center of the sensor panel. ,iJ ' V tc so * ar sen sor was 

r:,r rom r anodized a,umi ™™ «*- - r- 

vWual^cnten holders. The materia, specimens ^ b^rhSS^ST.’S 

CherngtazeTj "* a ' Um . ini,n ; EPDS cover P lata Painted with 

THiS Prefli * ht reflections of ,=Xf!nrS:L":X!T em - 



Figure 21 1 

Photo No.: KSC-384C- 14.02 

Dup. Neg. No.: L84-7004 

LISAR No.: EL- 1 994-00329 

Photo Credit: KSC 

Photo Date: 1/9/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray B12 
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, . , ( ,„ FIieht) The in-flight photograph is covered by the shadow from the orbiter 

witlfthe preflight photograph. The surface area tha, 

can be observed does not seem to be significantly degraded. 



Figure 212 

Photo No.: S32-78-026 
Dup. Neg. No.: L90-10429 
L1SAR No.: EL- 1994-00005 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray B 12 


!=■• -> (Pnvtflivht) The Dostflight photograph shows little change to the exposed sur- 

photograph. Although no, noticeable in the photo- 

eraoh a light coating of contamination was visible on all experiment surfaces tn this location. 
The difference in the' colors of the IDE detectors that are located on the left mountmg plat ^ 

Chemglaze II A-276 white paint. Markings along the top ot the photograph are due to 
processing. 



Figure 213 

Photo No.: KSC-390C- 1 069 . 1 2 

Dup. Neg. No.: L90- 13492 

LISAR No.: EL- 1994-00204 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray B12 
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fereS": !de a ££ '1 ^ * "* ^ The dif ’ 

mmsmm 

izzz i% ^ 



Figure 214 

Photo No.: KSC-390C- 1 737. 1 0 
Dup. Neg. No.: L9 1-8 189 
LISAR No.: EL- 1 994-00234 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray B 1 2 





Figure 215 

Photo No.: KSC-390C- 1737.1 1 
Dup. Neg. No.: L9 1 -8 190 
LISAR No.: EL- 1994-00235 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray BI2 
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Figure 2,6 (P„» This close-up photograph *«£«**£ 

The different colors of the inrpac, «J» 

vSeTn ""loctd s'econd' fmmle right In the bottom row. There also appear to be 
areas of discoloration or contamination around the edges of some sensors. 



Figure 216 

Photo No.: KSC-390C- 1739.06 
Dup. Neg. No.: L91-8197 
L1SAR No.: EL- 1994-00236 
Photo Credit: KSC 
Photo Date: 3/8/90 

Location: KSC SAEF II 

Subject: Close-up of Upper Left of Tray B 1 2 


Figure 217 (Posr/KgW). This photograph is of the 
debris impact craters are visible on some ° | ® s orne reflections of room surroundings 
detectors are caused by reflections of t e sur 8 ' f mscolonitinn or contamination on 

are visible in sensors in the let, row. There bottom of the photo- 

" 7 tas solar array baseplate shows indications of contamina- 

tion and is a little darker than the detector mounting plate. 



Figure 2 1 7 

Photo No.: KSC-390C-1739.07 
Dup. Neg. No.: L91-8198 
LISAR No.: EL- 1994-00237 
Photo Credit: KSC 
Photo Date: 3/8/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Center Left of Tray B 


12 
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F ‘gwe 21S (Pot, flight). This photograph is of the lower left one-sixth of the trav <;„■ . 

oration' Tcomlmtafon^ on or around e!T “‘T*' There alS ° “ PPear “ be areas of disco1 ' 
impact detectors are ^ ^ ^ « * 



Figure 2 1 8 

Photo No.: KSC-390C- 1739.08 
Dup. Neg. No.: L9 1-8199 
LISAR No.: EL- 1 994-00238 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location. KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray B12 


™ 'second fZ h l° Sra m ' “ ? “ Se " SOr and S " OWS “ Space debris 
photograph shown in figure 2 1 8. Other small int^ts *ST * Km "* b °" 0m in ,he 



Figure 219 

Photo No.: KSC-390C-1739.il) 

Dup. Neg. No.: L9 1-8201 
LISAR No.: EL- 1 994-00239 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Sensor on Tray B12 
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Tray Cl 

This tray contained the grapple that was 
LDEF. 


used by the RMS to deploy and to retrieve the 


f -p ??0 (Prefiieht) The tray assembly consisted of a modified 6-in-deep experiment 

w«^k“s lchfd » the tight edge of the grapple fixture to assist the operator 
in positioning the RMS end effecter during retrieval operations. 



Figure 220 

Photo No.: KSC-383C-44 18.04 

Dup. Neg. No.: L84-7312 

L1SAR No.: EF-1994-00328 

Photo Credit: KSC 

Photo Date: 12/8/83 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray Cl 


r“'ch^^^ and ,he “ Pper ,0Wer na " 8eS ° f ' he 

tray are discolored by a light tan stain. 



Figure 22 1 

Photo No.: S32-89-048 

Dup. Neg. No.: L90-10501 

LISAR No.: EL- 1994-00 135 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray Cl 
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The be :r physicai dam ^ 

whke^o^row^ ba^atong^the'ri 0 ^^^^' 0 ^^^^ 

caused by light reflecting from the tray sidewalls^ 6 ^ ^ mOUnting P late is 



Figure 222 

Photo No.: KSC-390C-609.08 

Dup. Neg. No.: L92- 17834 

LISAR No.: EL- 1994-00 120 

Photo Credit: KSC 

Photo Date: 1/30/90 

Location: KSC OPF 

Subject: Postflight Survey of Tray Cl 
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Tray C2 

Free-Flyer Biostack Experiment (AO015) 

Institute for Flight Medicine, DFVLR 
Trays: C2 and G2 

This experiment investigated the biological effect of cosmic radiation and microgravity on 
biomolecules, cysts, spores, and plant seeds. 

Chemical and Isotopic Measurements of Micrometeoroids by Secondary Ion Mass Spec- 
trometry (AO 1 87-2) 

McDonnell Center for the Space Sciences 
Max-Planck Institute for Nuclear Physics 
Munich Technical University 
Emst-Mach Institute 

Dornier System Manufacturing Company 
Trays: C2, E3, and E8 

The objective of this experiment was to measure the chemical and the isotopic composition 
of interplanetary dust particles. 

Space Environment Effects (M0006) 

Air Force Technical Application Center 


Perkin-Elmer 

Grumman Aerospace Corporation 


The City College 
Tray: C2 


The objective of this experiment was to expose samples of mirrors, fiber optic ^°™P°" entS ’ 
semiconductors, polymer films, and seeds to the space environment for postfl.ght analysis. 
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Figure 223 (Preflight). Experiment AO015 consisted of eight hermetically sealed il„mi 
num housings coated with Chemglaze II A-276 white pain, in iht left one-thW of The may The 

area sufficient to limit incoming radiation from the albedo of the Earth P 

ESSSSSi 

££££ Z f dePOSiKd ' he - 100 A °T gold-palladium. ££ 

or theT/rn^rz 6 rr a r d wiihin ,he eecc ,i,a ' was ioca,ed * 

fet aPPr ° Ximate,y 9 m ° nthS ° Penin ^ Which - Prior to the schedule" 



Figure 223 

Photo No.: KSC-384C- 144.08 
Dup. Neg. No.: L84-7057 
LISAR No.: EL- 1 994-00342 
Photo Credit: KSC 
Photo Date: 1/11/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray C2 
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covers are intact and all hardware is secure y in p at metallized Mylar covers survived 

cal needles and are altached to the edges of the aluminum mounting frame. 

The EECC containing experiment M0006 appears to be in excellent shape. 



Figure 224 

Photo No.: S 32-89-029 

Dup. Neg. No.: L90- 10498 

L1SAR No.: EL- 1994-00 133 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray C2 


cover curled into a tight conical shape and adhered to the 
edges of the aluminum mounting frame. 



Figure 225 

Photo No.: KSC-390C-609 .09 

Dup. Neg. No.: L92-17835 

LISAR No.: EL-1994-00121 

Photo Credit: KSC 

Photo Date: 1/30/90 

Location: KSC OPF 

Subject: Postflight Survey of Tray C2 
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staci^t^S^™ 5 btEf ff "7 ^ <* ** >ray. The bio- 

canisters were white prior to flight, but are now alight t"^'* 0rJ " 8e KaP '° n C ° Ver d ™ e ' "' C 



Figure 226 

Photo No.: KSC-390C- 1918.02 
Dup. Neg. No.: L9 1-9048 
LISAR No.: EL- 1 994-00427 
Photo Credit: KSC 
Photo Date: 3/13/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray C2 


^LZ:,ZZ7yTL fefl °c g ove P rs hjf'f tlT “T ° f ^ ^ A " "* 

reflections of surrounding areas in the face of someTapwrfcejf ^ ha " 8 "' 8 '°° Se ' ThCre are 



Figure 227 

Photo No.: KSC-390C- 191 8.03 
Dup. Neg. No.: L9 1-9049 
LISAR No.: L- 1994-00428 
Photo Credit: KSC 
Photo Date: 3/13/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray C2 
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tan discoloration. 



Figure 228 

Photo No.: KSC-390C- 19 18.05 
Dup. Neg. No.: L9 1-9051 
LISARNo.: EL- 1994-00429 
Photo Credit: KSC 
Photo Date: 3/13/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left ot Tray C^ 


of surrounding areas in the face of some capture cells. 



Figure 229 

Photo No.: KSC-390C- 1 9 1 8 .06 
Dup. Neg. No.: L9 1-9052 
LISAR No.: EL- 1994-00430 
Photo Credit: KSC 
Photo Date: 3/13/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray C2 
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Tray C3 

Multiple Foil Microabrasion Package (MAP) (AO023) 

University of Kent 

Trays: C3.C9, DI2, E6, and HI 1 

™™°roids and space debris particles 

Atomic Oxygen Stimulated Outgassing (AO034) 

Southern University 
NASA MSFC 
Trays: C3 and C9 

■he ' f ' he impingemem °W" i" 

damaging. J ' producing outgassed products that are optically 

Interaction of Atomic Oxygen With Solid Surfaces at Orbital Altitudes (AOI 14) 

University of Alabama in Huntsville 
NASA MSFC 
Trays: C3 and C9 

in th?e e n^"^ar /eV '° a “T"™ ^ «»" a " d surfa “ '"-Cons 

found in flfght. > P ^ 3 W,dC VanCty ° f Surfaces to the intense atomic flux 

Interplanetary Dust Experiment (IDE) (AO20I ) 

Institute for Space Science and Technology 
NASA LaRC 

North Carolina State University 
Trays: B 1 2, C3, C9, D6, G 1 0. and H 1 1 

about particle mass and vetod™ 6 "' ^ f ° mterplane,ary dus ‘ and obtain information 
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Figure 230 (Preflight). Experiment AO023 

film detectors bonded to brass mesh suppor , . P hi „ h were placed over a pol- 

«- * - “ — * 

Experiment AO034 in the upper eenler one-sixl th ° f 

^ «■*- mirrors were 

totted adjacent to the thermal control samples to assess damagmg outgasstng. 

Expertmen, AO. 14 in the lower center one-sixth of the tray contained 64 l-,md,ame.er 
solid samples, which included thin-film metals and nonmetals. 

Experiment AO201, which was located in the right one-third of the tray, exposed 
tors that are described in figure 211. 



Fieure 230 

Photo No.: KSC-384C-15.01 

Dup. Neg.: L84-7015 

LISAR No.: EL- 1994-00332 

Photo Credit: KSC 

Photo Date: 1/9/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray C3 
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%:zT m zsr s,mc,ure and mosi a,umin ™ 

detector toils and also on the Dolished »h 3 ^ 2 ' “PI*™ ,macl The blue «"• <>" the 

reflection of the sky on ,he^l|“r * P Pla '“ be ’' W " “* s is the 

near T ,he coverptaeTdges^ ani XvTt^lifhed ‘a! ^ '° “ M6h ' ' an Wi ' h darker areas 

polished aluminum cover plate and o« ^hefrv P ' a ’ e ' The b ' Ue ,im °" «* 

of the sky. ,he !,pec " ,,en materials is attributed to a reflection 

or slm Sha ‘ ,OW aPPearS “ haTC a lbi " b ™" ™- 

reflection of the sky and the e",uds "" ' he m " rorilke surf ““ » f <he detectors are a 



Figure 231 

Photo No.: S32-77-065 

Dup. Neg. No.: L90-10416 

LISAR No.: EL- 1 994-00682 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray C3 
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Fig ure 232 (A***)- ta" ,^e o" 

°r with white paint (SI 3G-LO), is now light tan. 

surfaces of specimens located in the cavities behind t e cover p a 

The eolors and designs on detectors of experiment AO20I are reflections of the surround- 
ing area. 



Figure 232 

Photo No.: KSC-390C- 1558.02 

Dup. Neg. No.: L9 1-9090 

L1SAR No.: EL- 1994-0021 3 

Photo Credit: KSC 

Photo Date: 3/5/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray C3 


ware of experiment AO023 appe ’ . .... , t u p line between the support 

launch preparations. Reflections in the foil surfaces are visible. 



Figure 233 

Photo No.: KSC-390C- 1558.03 
Dup. Neg. No.: L9 1-9091 
LISARNo.: EL- 1994-00339 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray LJ 
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. m em V AO03^™'f u f n iS ,° f ‘ he -th of ,he Cray. Exper- 

fron, photographic ligh^ ^ lhe *» “**• Reflects 



Figure 234 

Photo No.: KSC-390C- 1558.04 
Dup. Neg. No.: L9 1-9092 
L1SAR No.: EL- 1 994-00340 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray C3 


senMiH^^ is ° f ‘ he up P er ri e ht one-sixth of the tray. The 

- baseplate^ A — 251^. 



Figure 235 


Photo No.: KSC-390C- 1558.05 
Dup. Neg. No.: L9 1-9093 
LISAR No.: EL- 1 994-0035 1 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Right of Tray 


C3 
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ware of experiment '. . . . .. . a i on e the bond line between the suppoit mesh and 

ILT^ "“K" -ve been complete,, cleaned during P— 
preparations. Reflections in the foil surfaces are vistb e. 



Figure 236 

Photo No.: KSC-390C- 1558.06 
Dup.Neg. No.: L9 1-9094 
LISARNo.: EL- 1994-00352 


’hoto Credit: KSC 
>hoto Date: 3/5/90 
vocation: KSC SAEF II 

Subject: Postflight Detail of Lower Lett ot Tiay C3 


Figure 237 (Postfli ght). This photograph is of the lower center one- ^|Xth ot the 
quadrant has become darker. 



Figure 237 

Photo No.: KSC-390C- 1558.07 
Dup. Neg. No.: L9 1-9095 
LISAR No.: EL-1994-00364 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF 11 

Subject: Postflight Detail of Lower Center ot 
Tray C3 
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".of"* "8»< one-sixth of the tray. The 



Figure 238 


Photo No.: KSC-390C- 1 558.08 
Dup. Neg. No.: L9 1-9096 
LISAR No.: EL- 1 994-00365 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Lower Right of Tray 


C3 
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Tray C4 

Space Debris Impact Experiment (S0001) 


NASA LaRC 

Trays: A5, A6. A, 2, Bl, B2. B6, B8, BU, C4. C7. D2, D6, E,, E4, E7. E. 1. FI. F3. F5, 
F7 F10, FI 1, G4, G8, and H5 

See section entitled “Tray AS” for a typical preflight photographic survey and expenmen 
objective. 


Figure 239 0* W The 

debris'pane^tsThe^esuh o^ improper cleaning after prelaunch handling. The dark band across 
m of the panels is caused by a shadow from the tray s, dewall. 



Figure 239 

Photo No.: S32-77-031 

Dup. Neg. No.: L90- 10408 

LISAR No.: EL- 1994-00091 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray C4 
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products of thedtromfc inodizeraatina P rf k '' n ' S °" lhe ,wo debris P anels are by- 
exposure 10 the space environment The smudee^ ^'th^ '' ,lnbuted lo contamination or 
.ray are the result of improper”^ mu after' nfn,r h,^ i,IOn8 "* b °" dm Cenler of 



Figure 240 

Photo No.: KSC-390C-832.05 

Dup. Neg. No.: L90- 13352 

LISAR No.: EL- 1 994-00 1 73 

Photo Credit: KSC 

Photo Date: 2/7/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray C4 
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Tray C5 

A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AO 178) 

Dublin Institute for Advanced Studies ESA at ESTEC 

Trays: A2. A4, AIO, B5, B7. C5. C6, C8, Cl I. Dl. D5, D7, DII.E2. EIO. and F4 

See section entitled "Tray D5" and ftgnre 3 1 9 for a typical pretlighl photograph of expert 
ment A0178. No in-flight photograph was taken of tray C5. 


vssaffsssi Mfsssffisa: 

photograph. 



Figure 241 

Photo No.: KSC-390C- 1467.02 

Dup. Neg. No.: L9 1-8928 

LISAR No.: EL- 1 994-00205 

Photo Credit: KSC 

Photo Date: 2/23/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray C5 
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Tray C6 

A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (A0178) 

Dublin Institute for Advanced Studies ESA at ESTEC 

Trays: A2. A4. A10. B5. B7, C5, C6, C8.CI I, Dl. D5. D7, Dl I, E2, EIO. and F4 

mem AOnt" emitled " T ' ay ° 5 " and figUre 319 f ° r a lypitil1 prefli * h ' P* 10t °g r ‘>ph of experi- 
No in-flight photograph was taken for tray C6. 


242 <Pos ‘ ftigh '>- The ,l,ermal appears to be specular with no apparent dam- 
age. The green on the right one-third of the thermal cover are reflections from the surroundmTs 

in theTrtuXhologCh Whh n ° ^ h ° WeVCr ' “ “ “ ^ “W” “*» «■» 



Figure 242 

Photo No.: KSC-390C- 1467.08 

Dup. Neg. No.: L9 1-8905 

LISAR No.: EL- 1 994-00206 

Photo Credit: KSC 

Photo Date: 2/23/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray C6 
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Tray C7 

Space Debris Impact Experiment (S0001) 


NASA LaRC 

Trays: A5. A6. A 1 2. B I . B2. B6, B8. B 1 1 . C4, C7. D2, D6, El, E4, E7, El I . FI , F3, F5, 
F7, F10, FI 1, G4, G8, and H5 

See section entitled "Tray A5" for a typical prenight photographic survey and experiment 
objective. 

No in-flight photograph was available. 


,,, (PostjUeht). The pink and greenish-gray tints on the two debris panels are by- 

- — -«■ - - — 

the bottom of the panels is caused by light reflecting from the tray sidewalls. 


a Figure 243 

Photo No.: KSC-390C- 1032.05 

Dup. Neg. No.: L90- 13427 

LISAR No.: EL-1994-00032 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray C7 
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Tray C8 


A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AO 1 78) 
Dublin Institute for Advanced Studies 
ESA at ESTEC 


Trays: A2. A4, Alft B5, B7.C5, C6, C8, Cl !. Dl. DJ. D7. DU, E2, EIO. and F4 
mem AO to" emhled " Tray and figl "' e 319 f ° r a ' yi,ical P refli 8 h > P>»'°g">ph of experi- 


iisisss s~ 

~~=--=5S5S === 



Figure 244 

Photo No.: S32-76-008 

Dup. Neg. No.: L90- 10376 

LISAR No.: EL- 1 994-0066 1 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray C8 
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ld r / Pn ct flight) The thermal cover surface appears to have changed from specular 

to opaqutMgl^ss^whhe) with many black dots of varies that to be 'rnpact^or ^n- 

etraLdiscolorations^Manyo also appear on the 

brown halo and then by a white ha . craters penetrating the 5-mil 

cover surface. The darker discolorations are probab T result of sil . 

Teflon film, thus allowing atomic oxygen o ox corner of the cover that 

ver beneath. An hen, of interest is the tmpactt erater , the lov , au , as in the in . 



Figure 245 

Photo No.: KSC-390C- 1543.09 

Dup. Neg. No.: L91-8886 

LISAR No.: EL- 1994-002 12 

Photo Credit: KSC 

Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray C8 


cover Velcro attachment pads are evident. 


Figure 246 

Photo No.: KSC-390C- 1 543. 1 0 
Dup. Neg.: L9 1-8887 
LISAR No.: EL-1994-00154 
Photo Credit: KSC 
Photo Date: 3/2/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Lett of Tray C8 



Figure 247 (Postflight). This photograph 
thermal cover appears opaque with numerous 
cover Velcro attachment pads are evident. 


is of the upper center one-sixth of the tray. The 
discolored impacts or penetrations. The thermal 



Figure 247 

Photo No.: KSC-390C- 1543.1 1 
Dup. Neg. No.: L9 1-8888 
LISAR No.: EL- 1 994-00 1 55 
Photo Credit: KSC 
Photo Date: 3/2/90 
Location. KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray C8 


thermal cover appeal op^^ jjf j he upper right one-sixth of the tray. The 

cover Velcro attachment pads are evident. ^ ^ ' mpaCtS ° r P enetrat) ons. The thermal 



Figure 248 


Photo No.: KSC-390C-1543.I2 

Dup. Neg. No.: L9 1 -8889 

LISAR No.: EL- 1 994-00 1 56 

Photo Credit: KSC 

Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right 


of Tray C8 
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Figure 249 (Postflight). This photograph 
thermal cover appears opaque with numerous 
cover Velcro attachment pads are evident. 


is of the lower right one-sixth of the tray. The 
discolored impacts or penetrations. The thermal 



Figure 249 

Photo No.: KSC-390C- 1544.03 
Dup. Neg. No.:L91-8892 
L1SAR No.: EL- 1 994-00259 
Photo Credit: KSC 
Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of Tray C8 


.SSS^tSSSSOSS^SSS^ 

cover Velcro attachment pads are evident. 



Figure 250 

Photo No.: KSC-390C- 1 544.04 

Dup. Neg. No.: L9 1-8893 

L1SAR No.: EL- 1994-00260 

Photo Credit: KSC 

Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 

Tray C8 
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“Xe is ^ - 

cover Velcro attachment pads are evident. P penetrations. The thermal 



Figure 25 1 

Photo No.: KSC-390C- 1544.05 

Dup. Neg. No.: L9 1-8894 

LISAR No.: EL- 1 994-00274 

Photo Credit: KSC 

Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left 


of Tray C8 


p tz lhe lower righi of 



Figure 252 


Photo No.: KSC-390C- 1544.06 

Dup. Neg. No.: L9 1-8895 

LISAR No.: EL- 1 994-00275 

Photo Credit: KSC 

Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Impact Point 


in Tray C8 
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Tray C9 

Multiple Foil Microabrasion Package (MAP) (AO023) 


University of Kent 


Trays: C3, C9, D 1 2, E6, and H 1 1 

The objective of this experiment was to capture micrometeoroids 
with multiple thin aluminum and brass foil arrays, wh.ch ranged m 
30 pm. This experiment looked tor size, velocity, compost ton, a 
cles in the near-Earth environment. 


and space debris particles 
thickness from 1 .5 pm to 
distribution of solid parti- 


Atomic Oxygen Stimulated Outgassing (AO034) 


Southern University 


NASA MSFC 
Trays: C3 and C9 

damaging. 

Interaction of Atomic Oxygen with Solid Surfaces at Orbital Altitudes (AOI 14) 
University of Alabama in Huntsville 
NASA MSFC 
Trays: C3 and C9 

found in flight* 

Interplanetary Dust Experiment (IDE) (AO201) 

Institute for Space Science and Technology 


NASA LaRC 

North Carolina State University 
Trays: B12, C3, C9, D6, G10, and HI 1 

The objective of this experiment was to study interplanetary dust and obtain intomrahon 
about particle mass and velocity. 
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in^imo Ce"S? 2 T, h f °r, ,he !rr ion of ,our experiments 

A 0034 in the upper cente^ experiment AOl 14 ^ h ! d 1,1 the left on e-third, experiment 
the right one-third of the ^ ^ «" d -P*™ent AO201 in 

experiments are described in figure 230. S tSU ' ^ t,gUre 211 and the other 



Figure 253 

Photo No.: KSC-384C- 14.03 

Dup. Neg.: L84-7005 

LISAR No.: EL- 1 994-00330 

Photo Credit: KSC 

Photo Date: 1/9/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray C9 


exce^foTa^ u "*"sed fe prefligh, condition 

of the surroundings appear lo exist on ^ "" ' he moumin 8 P b, cs. Refleclions 

inracr. The color of rhe center coverpla.es was ^ 



Figure 254 

Photo No.: S32-78-100 

Dup. Neg. No.: L90- 10451 

LISAR No.: EL- 1 994-00022 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray C9 
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Figure 25 5 (PosifligHO- The ,ray comer champ blocks am ^unr iodized aluminum, which 

rkr^fr^trs^/r *«. - - — 

surfaces. 



Figure 255 

Photo No.: KSC-390C- 1030.09 

Dup. Neg. No.: L90- 13407 

L1SAR No.: EL- 1994-00143 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray C9 


Figure 256 (Fosiftigh,). This photograph is of the lower lef, "me 

adheS ' Ve reSidUe 

remained after preflight cleaning. 



Figure 256 

Photo No.: KSC-390C- 1538.02 
Dup. Neg. No.: L9 1-8840 
LISAR No.: EL- 1994-00692 
Photo Credit: KSC 
Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left ot Tray CV 
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^ “T" «**«•» of -he -ray. Experts, 
-he outside edges of, he ccfve, ™d 

remain intact in their mountings and „ n , g ‘ fasteners, i he material specimens 

ronment. The poiished AritaTTr , , fca| "' to the space envi- 
than in the preHigh, photograph ” “ ‘ MX ” a> a " d seems » h*» a duller finish 



Figure 257 


Photo No.: KSC-390C- 1538.03 

Dup. Neg. No.: L9I-884I 

LISAR No.: EL- 1 994-00693 

Photo Credit: KSC 

Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Part 


of T ray C9 


I s °r ,he ‘T righ ' one - six,h of lhe «"*• Cose 

visible. A fain, gold or tan st^n s i ihl 7 ^ impaC,s on *“««• surfaces are 

ration near the center along the bottom cdjeoNii/de.'e.i' 1 ''''''' 11 ' “ reclan 8 ular conn Sa- 

ible near the top right edge of the solar . moum,n g plate. Stains are also vis- 

edges of the solar ^ ta^te VSe^ °" ^ T""** ** “" d “round extreme 
the surrounding area. lmd deS,!!ns °" ,he dete ' OTS are reflections of 



Figure 258 


Photo No.: KSC-390C- 1538.04 

Dup. Neg. No.: L9I-8842 

LISAR No.: EL- 1 994-00694 

Photo Credit: KSC 

Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right 


of Tray C9 
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Fieure 259 0 Pos, flight I. This photograph is of the upper left one-sixth of the tray. The sen- 
sor foils are intact, but some areas of the mounting frames appear dtscoloted. 



Figure 259 

Photo No.: KSC-390C- 1538.10 
Dup. Neg. No.: L9 1-8848 
LISAR No.: EL- 1994-00648 
Photo Credit: KSC 
Photo Date: 3/2/90 

Location: KSC SAEF II T rq 

Subject: Postflight Detail of Upper Lett of Tray C9 


Figure 260 (Pos,fli g M. This close-up tis of a 
tray. The test specimens appear intact. Some shad . pp 
specimens. 



Figure 260 

Photo No.: KSC-390C- 1540.08 

Dup. Neg. No.: L91-8858 

LISAR No.: EL-1994-00152 

Photo Credit: KSC 

Photo Date: 3/2/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center ot 

Tray C9 
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° f ‘n Upper righl one ' sixlh of ,he wy. The 
Of space debris impact 'a J vWwlTn 1 ° ! Z Z '? ° f ' he surrou " di "8 area. Evidence 

ation is visible aroLd ibe b^^ie faMene” TO ' S ‘>™ «* 



Figure 261 


Photo No.: KSC-390C- 1542.02 

Dup. Neg. No.: L9I-10128 

LISAR No.: EL- 1994-00 1 53 
Photo Credit: KSC 
Photo Date: 3/2/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Right of Tray C9 
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Tray CIO 

This tray contained the grapple tha, was used by the RMS to activate the experituen, mutate 
system. 


p- „ 762 (Pre flight) The tray assembly consisted of a modified 6-in-deep peripheral 

exp^,^^-anodi4,m r — 

tiate switch assembly, an initiate system s a . provided by JSC with a camera 

fasteners, and a modified mechamcal , grapple are that « ^ ^ a „ ached t0 the 

target attached. The camera target, which was black with Whitt ^ mark g ^ ^ effccIer 
right edge of the grapple fixture and asstste C e operi r [ ’ (|VK|( . d access t0 the i n i t i aIe sys- 

The opening in the upper left comer of the mo , , l “‘ mu „ ipk „e prior to installing the LDEF 

l'i= ~ - comer shghdy 

below the access opening of the grapple fixture mounting plate. 



Figure 262 

Photo No.: KSC-383C-44 18.06 

Dup. Neg. No.: L84-7314 

L1SAR No.: EL- 1994-003 17 

Photo Credit: KSC 

Photo Date: 12/8/83 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray CIO 
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be wi r physicai dam - 

or orange cast The dark i>riv circular Hie- i • wve a somewhat unrealistic pink 



Figure 263 

Photo No.: S32-78-073 
Dup. Neg. No.: L90- 10443 
LISAR No.: EL- 1994-000 1 6 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray CIO 


“ 'r." houl P 1 ^™' damage. The chro- 
coloration. The aluminum cover plate oca ed in h "i 7°" W '' h °"' y a Very ' i8hl ,an dis ' 
of irregular darker disco, ora, '"u'ter "t 7 
dark gray circular discolorations on the outer section of rhr P ? r b fin g er P r 'nts. The 

where the surrounding surface coating has been disturbed ° * ** ' mpaCt CraterS 



Figure 264 

Photo No.: KSC-390C-6 12.03 

Dup. Neg. No.: L92- 17794 

LISAR No.: EL- 1 994-001 61 

Photo Credit: KSC 

Photo Date: 1/30/90 

Location: KSC OPF 

Subject: Postflight Survey of Tray CIO 
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Figure 265 (Postflight). This close-up is of one 
Other small impact areas are visible. 


of the impact craters on the grapple fixture. 



Figure 265 

Photo No.: KSC-390C-3388.02 

Dup. Neg. No.: L9 1-88 14 

L1SAR No.: EL- 1994-00610 

Photo Credit: KSC 

Photo Date: 4/18/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray CIO 


Tray Cll 


A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AO 178) 
Dublin Institute for Advanced Studies ESA at ESTEC 


A2 ' M - A, °- B5 - B7 ' «■ «■ C8. Cl I, Dl, w. 07, DM. E2, EIO, and F4 
menlAOm 0 " en,1, ' ed TrJy 05 and hgure 319 for « typical prenight photograph of experi- 


to op^jue. “> haVC fronr specular 

cover. The cover is more L in the * W* ° " ° r P"*™™ °f the thermal 
attachment pads are apparent Tte a onnd 7 P l,olo « ra Ph “"0 the locations of Velcro 

darker color PP ^ ground s,ra P ls ln P'““ ^'h no visible damage, bu, i, is a 



Figure 266 

Photo No.: S32-78-042 
Dup. Neg. No.: L90-I0434 
LISAR No.: EL- 1 994-000 10 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray Cl 1 
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Fieure 267 (Postflight). The thermal cover surface appears to have changed from specular 
many bfack dots of various sizes that indicate impact^ , 

thernr.l cover Photographic light reflections wash out many of the details. The cover 
"r'STilS; photograph and locations of Velcro attachment pads are no, as propo- 
nent. The ground strap is in place with no visible damage, but it is a deepe, coppei co 



Figure 267 

Photo No.: KSC-390C-2 109.09 

Dup. Neg. No.: L9 1-9372 

L1SAR No.: EL- 1994-00299 

Photo Credit: KSC 

Photo Date: 3/20/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray Cl 1 


Figure 268 (Postflight). This photograph is of the upper left ^; s ‘^ ” f ‘^ ra ^ u t ^ 
cover attachment pads are evident. 


Figure 268 

Photo No.: KSC-390C-2 1 09. 1 0 
Dup. Neg. No.: L91-9373 
L1SAR No.: EL- 1994-00484 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray C 1 1 




Figure 269 (Postflight). This photograph is of the upper center one-sixth of the trav Th^ 



Figure 269 

Photo No.: KSC-390C-2 1 09. 1 1 
Dup. Neg. No.: L9I-9374 
LISAR No.: EL- 1 994-00485 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray Cl 1 


Whtel™ 2 I°l P : meh, I- ™ S Ph0,0graph is ° f the »«*' righ. one-sixth of the tray The 



Figure 270 

Photo No.: KSC-390C-2 1 09. 1 2 
Dup. Neg. No.: L9I-9375 
LISAR No.: EL- 1 994-00486 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper Right of 
Tray Cl 1 
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ous discolorations indicate impacts on or penetrations ol the thermal cover, 
cover attachment pads are evident. 



Figure 27 1 

Photo No.: KSC-390C-2 1 11.05 
Dup. Neg. No.: L92- 17087 
LISAR No.: EL- 1994-00487 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Lett ot Tray C 


Figure 272 (Pos, flight). This photograph is of the • The 

I^r^ P- etra,i ° nS ° f ' he ,herm “' “ Ver Th£ VelCr ° 

thermal cover attachment pads are evident. 



Figure 272 

Photo No.: KSC 390C-21 11.06 

Dup. Neg. No.: L92- 17088 

LISAR No.: EL-1994-00488 

Photo Credit: KSC 

Photo Date: 3/20/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 

Tray Cl 1 
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Figure 273 (Postflight). This photograph is of the lower right one-sixth of the tr,v Th 



Figure 273 

Photo No.: KSC-390C-2 1 1 1.07 
Dup. Neg. No.: L92-I7089 
LISAR No.: EL- 1 994-00489 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray Cl 1 


Figure 274 (Postflight). This close-up is 
discolored areas on tray C I 1 . 


of two impacts 


or penetrations with 


overlapping 



Figure 274 

Photo No.: KSC-390C-2 1 12.03 
Dup. Neg. No.: L91- 10151 
LISAR No.: EL- 1 994-00490 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Overlapping Impacts or 
Penetrations on Tray C 1 1 
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Tray 02 

Fiber Optic Data Transmission Experiment (SO 109) 
Jet Propulsion Laboratory 


Tray: C12 
performance. 


mounting plates. 



Figure 275 

Photo No.: KSC-384C-300.0 1 

Dup. Neg. No.: L89-4395 

LISAR No.: EL- 1994-00025 

Photo Credit: KSC 

Photo Date: 1/20/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray C 12 
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siiiiiiassss: 

siisss=iss 



Figure 276 

Photo No.:S32-89-048 
Dup. Neg. No.: L90- 10501 
LISAR No.: EL- 1 994-00 1 35 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject. In-Flight Survey of Tray C12 


i"‘ nigh ' « <■* u PP er ngh, corner of £*£ " ' he 



Figure 277 

Photo No.: KSC-390C-2204.02 

Dup. Neg. No.: L9I-93I7 

LISAR No.: EL- 1 994-00300 

Photo Credit: KSC 

Photo Date: 3/22/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray Cl 2 
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cover without cable has extens upper rieht corner area of the 

" of'aTiquid 6 yea. in space was a sunrise. There is a, sc, a 

flow pattern extending from the top edge near the left come.. 



Figure 278 

Photo No.: KSC-390C-2204.03 
Dup. Neg. No.: L9 1-93 18 
LISARNo.: EL- 1994-0061 6 
Photo Credit: KSC 
Photo Date: 3/22/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left ot Ti ay C U 


Figure 279 (Postflight). This photograph is 

cable has changed from a light blue to a blue gi y. ^ own ^ have disc0 i 0 red the fiber 
",2s "e e rs C X pattern of discoloration appears to extend down- 

ward from fasteners used to secure the four mounting plates. 



Figure 279 

Photo No.: KSC-390C-2204.04 
Dup. Neg. No.: L91-9319 
L1SAR No.: EL- 1994-00526 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center ot 
Tray C12 
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° ne - s,x,h ° f ^ ^ 

have discolored L fiber coi.s ,n S d ~ “ ^ - 



Figure 280 

Photo No.: KSC-390C-2204.05 
Dup. Neg. No.: L9 1-9320 
LISAR No.: EL- 1 994-00527 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of 
Tray C12 


cover w ithou ^ C aN^!^ browf COT^aminatlon ^long'the^eft^ fl^ 6 

pattern extending up from the bottom edge. here 1S also a flow 



Figure 28 1 

Photo No.: KSC-390C-2204.06 
Dup. Neg. No.: L9 1-932 1 
LISAR No.: EL-1994-00619 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray Cl 2 
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Figure 282 <Po Sl fli g k„. This photograph is f 

a C L",o the spacers. A flow “ 
appears to extend downward from fasteners used to secure the four mounting plat . . 



Figure 282 

Photo No.: KSC-390C-2204.07 
Dup. Neg. No.: L9 1-9322 
L1SAR No.: EL- 1994-00528 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray C12 


FigU re283 (ft*** This photogm,* is of the 
cable, originally a bright ora " g ^ S ^ b and have discolored the fiber coils in areas 
“"o ^sXs aXw pattern of discoloration appears to extend downward from fas- 
teners used to secure the four mounting plates. 



Figure 283 

Photo No.: KSC-390C-2204.08 

Dup. Neg. No.: L9 1-9323 

LISAR No.: EL- 1994-00506 

Photo Credit: KSC 

Photo Date: 3/22/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 

Tray C12 
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h ,he r ,re ' nevai iiquid ™ n ° n ,he 

brown contamination in the uppe^ center ' ,gUre 278 N ° ,e the eMe " si « 



Figure 284 

Photo No.: KSC-390C-2205.07 
Dup. Neg. No.: L9 1-9334 
LISAR No.: EL- 1 994-00507 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of 
Tray Cl 2 


.he 5 Z7‘fXt ^'::z!tr ph is , of ,he *** 

Clear to brown and have discolored the fiber colls Changed from 



Figure 285 

Photo No.: KSC-390C-2205.09 
Dup. Neg. No.: L9 1-9336 
LISAR No.: EL- 1 994-00508 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center Coil of 
Tray 02 
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cover edges. 



Figure 286 

Photo No.: KSC-390C-2210.10 

Dup. Neg. No.: L9 1-93 13 

LISARNo.: EL- 1994-00535 

Photo Credit: KSC 

Photo Date: 3/22/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray Cl 2 
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Tray D1 


A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AOI78) 
Dublin Institute for Advanced Studies ESA at ESTEC 


Tray, A2, A4.AI0. US. B7. C5, C6. C8, C.D., D5. D7. D, I, E2, E.O, and F4 
mem^\0^78° n e "‘ i,led “ d 319 f »a «yP*C prefligh, photograph of experi- 


* w,,houi “ <-»* .» * „ 
this photograph is '° SSy blue stance of the thermal cover in 

rial optical properties A fcw Xe dots all ^ n °' by 3 cha "S e in •>* ™<e- 
penetrations of the , henna, cover. ^ « 



Figure 287 

Photo No: S32-89-042 

Dup. Neg. No.: L90- 10500 

LISAR No.: EL- 1 994-00 1 34 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray D1 
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aboufone-third of the height of the thermal coverfrom the bottom ^ did J"^ P ^ g ^ ded 
in-flight photograph. The discoloration appears . a s numerous white dots that may 

r m ,he in - fli8ht 

photograph, but the locations of the Velcro attachment pads are st.ll evtde, . 



Figure 288 

Photo No: KSC-390C- 1066.09 

Dup. Neg. No.: L90- 13478 

L1SAR No.: EL- 1994-00 188 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D1 


Figure 289 (Pos,fli g h,>. This photograph is of the 
mal cover appears specular wtth no apparent da-nag ^ « The P | ocatio „ s of the Velcro 

" fr ° m 

nearby degraded experiments are visible. 



Figure 289 

Photo No: KSC-390C-2284.05 
Dup. Neg. No.: L9 1-9292 
LISAR No.: EL- 1994-00567 
Photo Credit: KSC 
Photo Date: 3/23/90 

Location: KSC SAEF 11 

Subject: Postflight Detail of Upper Left of Tray D1 
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.her^ircovefaTpef STT* “ UPPer «*• The 

uneven surface of ihe cover resull in variou^Sf ^ reflec, ' ve Properties of Ihe 

Velcro attachment pads are obvious A feu ’ g d ' K C ° ° r pattems - The locations of the 
debris from nearby degraded experiments are visible.' " |Kne ' ri " K ’ n Colorations “" d ™»H 



Figure 290 

Photo No: KSC-390C-2284.06 
Dup. Neg. No.: L9I-9293 
LISAR No.: EL- 1 994-00568 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray D1 


therm.fl cover ap^CcIlaf £ Tno a “ T ^ ^ of * he "W- The 

uneven surface ft the e^ esuh in Zrt P 'Tl ^ Th ' Propenies of the 

Velcro attachment ^ds a” ffvifu \X 8 pa " ems - Thc of the 

debris from nearby degraded experiments are v'iTibte! "" paK,nU '" n Colorations and small 



Figure 291 


Photo No: KSC-390C-2284.07 

Dup. Neg. No.: L9I-9294 

LISAR No.: EL- 1 994-00569 

Photo Credit: KSC 

Photo Date: 3/23/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right 


of Tray D 1 
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Figure 292 <Po S ,fli g M. This photograph is of , he slower 
mill cover appears specular with no apparent <U>ufc^ The locations of the Velcro 

nearby degraded experiments are visible. 



Figure 292 

Photo No: KSC-390C-2284.il 
Dup. Neg. No.: L9 1-9298 
L1SAR No.: EL- 1994-00570 
Photo Credit: KSC 
Photo Date: 3/23/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Lett ot Tray Dl 





Figure 293 

Photo No: KSC-390C-2284.12 

Dup. Neg. No.: L9 1-9299 

LISAR No.: EL-1994-00571 

Photo Credit: KSC 

Photo Date: 3/23/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center ot 

Tray Dl 
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.he™!,T„ve?ap^“r w'hT^ " ° f T Hshl ° f «« The 

uneven surface of the cover resuht vanTS,' fi ^ refleCtive of .he 

Velcro attachment pads are obvious A few imo tci PJ,,erns ' The locatlons of the 

debris from nearby degraded experiments are visible a " 0 " d,SColora ' iom a " d 



Figure 294 

Photo No: KSC-390C-2285.02 
Dup. Neg. No.: L9 1-10 1 56 
LISAR No.: EL- 1 994-00572 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
TrayDl 
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Tray D2 

Effects of Solar Radiation on Glasses (AO 172) 

NASA MSFC 
Vanderbilt University 
Trays: D2 and G 1 2 

The objectives of this experiment were to determine the effects of solar radiation and space 
environment on glasses. 

Study of Factors Determining the Radiation Sensitivity of Quartz Crystal Oscil 
(AO 189) 

Martin Marietta Laboratories 


Tray: D2 

The objective of this experiment was to determine whether there is a correlation between 

exposed to the complex radiation of the orbital environment of the LD . 

Space Debris Impact Experiment (S0001) 


NASA LaRC 

Trays: A5, A6, A 1 2 , B 1 , B2, B6, B8, B 1 1 


C4, C7, D2, D6, El, E4, E7, El 1, FI, F3. F5, 


F7, F10, FI 1, G4, G8, and H5 

See section entitled “Tray A5” for experiment objective. 
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\z are r** ,,,rou8h ,h = <**& o f ,heT u r„u m i :; g r^: 

tour remaining resonators were shielded from radiation and used as controls The fa , 
white stripes, painted with Chemglaze II A-276 white pain,, provided thermal conlrol 

m ^r:s<,rr y of 3/1 wn ' ,h,ck ^ — 



Figure 295 

Photo No.: KSC-384C-3 17.01 
Dup. Neg. No.: L84-7I58 
LISAR No.: EL- 1994-00642 
Photo Credit: KSC 
Photo Date: 1/23/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray D2 


Figure 296 (In Flight). The aluminum mounting plate of experiment AO 1 7 ? re u 
painted with Chenmla/e II A 77 ^ B H experiment AU172, which was 

stripes on experiment AO 189 r ht n Pdint ’ ‘ S n ° W a unitorm brown as are the diagonal 

AO, 8, R e„ec, ed light obscures!, 



Figure 296 

Photo No.: S32-89-013 

Dup. Neg. No.: L90- 10495 

LISAR No.: EL- 1 994-00 1 30 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray D2 
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experiment S0001 panels were observed in preflight. 



Figure 297 

Photo No.: KSC-390C-731.il 

Dup. Neg. No.: L92-17662 

LISARNo.: EL- 1994-00165 

Photo Credit : KSC 

Photo Date: 2/1/90 

Location: KSC O & C building 

Subject: Postflight Survey of Tray D2 


SLSSLto inthe surface finish .ha, exisied before High, nrore visible. 



Figure 298 

Photo No.: KSC-390C-2038.06 

Dup. Neg. No.: L9 1-9265 

LISAR No.: EL- 1994-00462 

Photo Credit: KSC 

Photo Date: 3/16/90 

Location: KSC SAEF II , 

Subject: Postflight Detail of Upper Lett of Tray D*. 
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sors appear undlrngfou, w£ pSm o ",he 'btepZ ° f “* 11,8 Sen ' 


^OOOOO 

QOOOOO 



Figure 299 

Photo No.: KSC-390C-2038. 1 1 
Dup. Neg. No.: L9 1-9270 
LISAR No.: EL- 1 994-00463 
Photo Credit: KSC 
Photo Date: 3/16/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray D 
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Tray D3 

Trapped Proton Energy Spectrum Determination (M0002-1) 
Air Force Geophysics Laboratory 
NASA MSFC 

Army Materials and Mechanics Research Centei 
Clarkson College of Technology 


Emmanuel College 
Eastern Kentucky University 


Trays: D3, D9, and G 12 

The objectives of this experiment were to measure the flux and the energy spectrum ol pro 
tons with energies of 1 to 10 MeV. 

Space Environment Effects on Spacecraft Materials (M0003) 

The Aerospace Corporation 


Trays: D3, D4, D8, and D9 

The objective of this experiment was to understand changes in i the , 
of materials that were exposed to the space environment and to compare these g 
predictions that were based on laboratory experiments. 


Figure 300 (PrefligM). This figure shows the 
data on environmental parameters. 



Figure 300 

Photo No.:KSC-384C-2 10.04 

Dup. Neg. No.: L89-4385 

LISAR No.: EL- 1994-00360 

Photo Credit: KSC 

Photo Date: 1/16/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray D3 
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app^z^S^^&r ’ 03 rr “ in eood condi,ion exce p' *- 

end. Other m-tterial sample, seem S b / m " f '™ y SeC,i °" are ■“« « one 

appears to be without physical damage h.it t h.^ r d | PPear d,scolored - Experiment M0002-I 
in gS and the surfaces of the experiment' support™, ’Ll™ d ' SCOl ° ra ' ion °" the detec,or h ““ s - 



Figure 301 

Photo No.: S32-89-008 

Dup. Neg. No.: L90- 10494 

LISAR No.: EL- 1 994-001 29 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray D3 


rr are , rr 

polymers in the lower left are still attached. Other parts of the experi m en“ imach" 



Figure 302 

Photo No.: KSC-390C- 1485.05 

Dup. Neg. No.: L91-9252 

LISAR No.: EL- 1 994-002 1 0 

Photo Credit: KSC 

Photo Date: 2/28/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D3 
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Figure 303 (Pos,W»- ™* P» h » 

allized and coaled polymers appear to have survived Ihe exposure intact, 
apparent. 



Figure 303 

Photo No.: KSC-390C- 1485.06 
Dup. Neg. No.: L9 1-9253 
L1SAR No.: EL-1994-00064 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Lett ot Tray DJ 


- * 



Figure 304 

Photo No.: KSC-390C- 1485.07 

Dup. Neg. No.: L9 1-9254 

LISAR No.: EL- 1994-00065 

Photo Credit: KSC 

Photo Date: 2/28/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center ot 

Tray D3 
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«es, t:: g ,« p „ s ,s ,„t he T r ris ? one - s,ah ° f the ^ M ° st 

mens and specif atlTs f ’“T™ °" **«- 

upper cen,er, and lower center remain intact, bu, they are bleached ™ di'X d '" ^ 



Figure 305 

Photo No.: KSC-390C- 1 485.08 
Dup. Neg. No.: L9 1-9255 
LISAR No.: EL- 1 994-00066 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray D3 


the SSSS™: S The '^onT “* ^ Ma "> 

5SSEES5 ; SiS 



Figure 306 

Photo No.: KSC-390C- 1485.09 
Dup. Neg. No.: L9 1-9256 
LISAR No.: EL- 1 994-00067 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail Survey of Lower Left of 
Tray D3 
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Fieure 307 (Postflight). This photograph is of the lower center one-sixth of the tray. Most 
ta,«. but samples and mounting hardware have extenstve disco ora tons 

Composite material samples that are located in the upper right, the upper center, and the lowet 
center remain intact, but they are bleached or discolored. 



Figure 307 

Photo No.: KSC-390C- 1 485. 1 0 
Dup. Neg. No.: L9 1-9257 
L1SAR No.: EL-1994-00093 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail Survey of Lower Center ot 
Tray D3 


Fieure 308 (Postflight). Experiment M0002-1 in the lower right one-sixth of the tray 
app^ntac. bm i, is a somewhat umtonn tan rather than white, which was the color „ was 

painted before flight. 



Figure 308 

Photo No.: KSC-390C- 1 485 . 1 1 

Dup. Neg. No.: L9 1-9258 

LISAR No.: EL- 1994-00094 

Photo Credit: KSC 

Photo Date: 2/28/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 

Tray D3 
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Tray D4 


Space Environment Effects on Spacecraft Materials (M0003) 
The Aerospace Corporation 
Trays: D3, D4, D8, and D9 


„ 0b f ai y c ex P erin ’ent was to understand changes in the properties and the struc- 
ture of materials that were exposed the space environment and to compare these chiles 
with predictions that were based on laboratory experiments. ® 


Figure 309 ( Preflight ). The experiment tray was divided into three sections The rieht sec 

uni" «SCU f „dT T* The ““to" ™‘ — the signal condflmg 

s m nl! , experiment mounting plate, which was populated with composite material 

p s on an aluminum substructure. The left section housed the EECC with a complement of 

° f C °, a,i " gS ' , ,hermal Pai " ,S - P, ’ lymers ' S'as-scs, and semiconduc- 
orv Detectors within the experiment provide environmental data for use in postflight analvses 

n ns ^gure, the EPDS cover has a white thermal control paint (Chemglaze II A-276) .Vhe 
cover is a so coated with a white thermal control paint, IITRI S13GLO, and the EECC is 
covered with a chromic anodized aluminum thermal cover. 



Figure 309 

Photo No.: KSC-384C-2 10.01 
Dup. Neg. No.: L89-4382 
LISAR No.: EL- 1 994-00359 
Photo Credit: KSC 
Photo Date: 1/16/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray D4 
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„. 7 in tin Fliaht) The Chemglaze II A-276 white paint on the EPDS cover has 

hgure 3 ( g • S13G-LO white paint has become light tan or ott- 

„raphs. The mounting plate of the composite materials experiment hat. disco ° y 

from a light tan to a medium brown. The rectangular aluminum cover P'ale located 'h tirpp 

of die thermal cover are pads of tape used to cover exposed sharp corners. The pads were 
place in the prelaunch photograph. 



Figure 310 

Photo No.: S 32-89-004 
Dup. Neg. No.: L90- 10493 
LISAR No.: EL-1994-00128 
Photo Credit: JSC 
Photo Date: 1/12/90 
location: In Flight 

Subject: In-Flight Survey of Tray D4 


Figure 311 (Postflight). Light reflections cause details to be less cleat than in the in flight 
phoXh ThS coverage discolored and the composite materials expenmen, mount- 
ing plate has discolorations that vary from light tan to medium brown. 



Figure 31 1 

Photo No.: KSC-390C- 1478.03 

Dup. Neg. No.: L9 1-9 173 

LISAR No.: EL- 1994-00202 

Photo Credit: KSC 

Photo Date: 2/28/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D4 
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• F \ gure ^ 12 ( p ° st flight). This photograph is of the upper center one-sixth of the 
signa con itionmg unit thermal cover that was painted with IITRI S13G-LO white 
become light tan or off-white. mte 


tray. The 
paint has 



Figure 312 

Photo No.: KSC-390C- 1478.07 
Dup. Neg. No.: L9I-9177 
L1SAR No.: EL- 1 994-00034 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray D4 


Figure 313 (Postflight). This photograph 
Chemglaze II A-276 white paint on the EPDS 


is of the upper right one-sixth of the tray. The 
cover has turned from white to uniform brown. 



Figure 313 

Photo No.: KSC-390C- 1478.08 
Dup. Neg. No.: L9 1 -9 178 
LISAR No.: EL- 1 994-00035 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: PostOight Detail of Upper Right of Tray D4 
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ware shows discoloration. 



Figure 314 

Photo No.: KSC-390C- 1478. 12 

Dup. Neg. No.: L9 1-9 182 
LISARNo.: EL- 1994-00036 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF 11 

Subject: Postflight Detail of Lower Center ot 
Tray D4 


degradation. Some mounting hardware shows discoloration. 



Figure 315 

Photo No.: KSC-390C- 1 480.07 
Dup. Neg. No.: L91-9189 
L1SAR No.: EL-1994-00046 
Photo Credit: KSC 
Photo Date: 2/28/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left ot Lower 
Center of Tray D4 
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,I!f,ptL U n P P h h0 ' 0g h P " “/ ' he UPPer righ ' 0f ,he to *» «"» 
Some monmin^ 7 * *P“ h »*"* ° f 
somewhat washed out because of the lighting. ’ ^ the Upper left area are 



Figure 316 

Photo No.: KSC-390C- 1480.09 
Dup. Neg. No.: L91-9191 
LISAR No.: EL- 1 994-00047 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Lower 
Center of Tray D4 


oneSh' list wimens f 0 '° 8 !' aph “ of ,he lower lcfI »f the lower center 
Cation. Some ~ *“ »< *«- 



Figure 3 1 7 

Photo No.: KSC-390C- 1480.1 1 
Dup. Neg. No.: L9 1-9 193 
LISAR No.: EL- 1 994-00048 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Lower 
Center of Tray D4 
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Fimre 318 IPosMght). This close-up photograph is of .he lower right of the lower center 
oneS of me tray. Many test specimens have changed color and some show stgns 
degradation. Some mounting hardware shows discoloration. 



Figure 318 

Photo No.: KSC-390C- 1482.03 
Dup. Neg. No.: L9 1-9 156 
L1SAR No.: EL- 1994-00050 
Photo Credit: KSC 
Photo Date: 2/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of Lower 
Center of Tray D4 
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Tray D5 


A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (A0178) 
Dublin Institute for Advanced Studies 
ESA at ESTEC 


Trays: A2, A4. A 10. B5. B7, C5, C6. C8.C1I.DI.DS. D7, Dll, E2.EI0, and F4 

ThC , mam ob j“ tiv ‘ ! of this experiment was to determine the relative abundance of cosmic 
ray nuclei with a charge greater than Z = 65 atomic number near Earth. 


Figure 319 (Preflight). Each tray of experiment AO 1 78 contained three cylindrical Dres 
sure vessels, each of which was filled with a foam insert that housed four detector slacks Each 
tray was covered w„h a 5-mil silvered Teflon thermal control cover. The 7ovTwa“upp^S 

held" '"T'T vT e ' WhlCh Was an integral parl of lhe experiment structure The co t was 

co er' n T r e , ^ TtT " were Setoi ^ « «* frame and on ,h b Z of* 

igh ' and colo^ftmt" '^""“'d ^ " "* "<MUy refiecive, mirrored images 
lights, and colors from the surrounding area. The strip extending over the lower flange was a 

copper-coated pressure-sensitive tape that provided an electrical ground between ^thermal 
experiment MmT™ ^ LDEF StrUCtUre ' (THis prefll * ht P hoto 8 ra P h - Weal for 



Figure 3 1 9 

Photo No.: KSC-384C-60.02 

Dup. Neg. No.: L84-7040 

LISAR No.: EL- 1 994-00346 

Photo Credit: KSC 

Photo Date: 1/17/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray D5 
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Fieure UO (In Flight). The thermal cover appears to be without physical damage, but it is 

Si ££ 

, ''l and reflections The white dots and the circular indents in the right centet ot the cover 
S 'i^ m pac. Sons. The ground strap appears to be in place and to have no visible dam- 

age. 



Figure 320 

Photo No.: S32-82-017 

Dup. Neg. No.: L90- 10456 

LISAR No.: EL- 1994-00038 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray D5 


Figure 321 (Postflight). The thermal cover appears specular with no apparent damage. A 

Velcro attachment pads are not as prominent. The ground strap appeals to e in p ac 
visible damage; however, the color appears darker than in the prelaunch photog p • 



Figure 321 

Photo No.: KSC-390C-2277. 10 

Dup. Neg. No.: L9 1-10204 

LISAR No.: EL- 1994-003 11 

Photo Credit: KSC 

Photo Date: 3/23/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D5 
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Figure 322 (Postflight). This photograph is of the upper left one-sixth of the tr .v Th f - 

SS c finiSh - Which is refleclion was on the ma.erial 

n t* % u e th cover a PPears specular with no apparent damage The reflective 

,n ^ - ~ — - - 



Figure 322 

Photo No.: KSC-390C-2277. 1 1 
Dup. Neg. No.: L9 1 -10205 
LISAR No.: EL- 1 994-00543 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray D5 


Figure 323 (Postflight). This photograph is of the upper center one-sixth of the trav The 



Figure 323 

Photo No.: KSC-390C-2277. 1 2 
Dup. Neg. No.: L9 1-10206 
LISAR No.: EL- 1 994-00544 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray D5 
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Figure 324 (Postflight). This photograph is of m^retlech ve' pmpcrt.iT of^hc 

thermal cover appears specular with no a PP are " , ® tterns The locations of the 

uneven surface of the cover result in vanous light and color patterns. 

Velcro attachment pads are visible. 



Figure 324 

Photo No.: KSC-390C-2279.02 
Dup. Neg. No.: L91 -10208 
LISAR No.: EL-1994-00545 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF 11 

Subject: Postflight Detail of Upper Right of Tray D5 


Figure 325 (NW ** '^'iTpaUem in She 3a« 

mal cover appears specular with no apparen am ^ reflective proper- 

cofor patterns. The locations 

of the Velcro attachment pads are visible. 



Figure 325 

Photo No.: KSC-390C-2279.06 
Dup. Neg. No.: L91-10212 
LISAR No.: EL- 1994-00546 
Photo Credit: KSC 
Photo Date: 3/23/90 

Location: KSC SAEF II 

Subject : Postflight Detail of Lower Left of Tray D. 
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thermal cov" with Ta “ "l Ce, ’' er °" e - si « t ' of '"*■ The 
uneven surface of le cwr result t The Relive properties of the 

Velcro attachment pall “ " and C<>l ° r P* 1 *™- The locations of the 



Figure 326 

Photo No.: KSC-390C-2279.07 
Dup. Neg. No.: L91 -10213 
LISAR No.: EL- 1 994-00547 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray D5 


the™i7ovl 7 Ip“l™, S Srf " ° f 'T '° Wer rishl «f ‘he tray. The 

uneven surface of the cover result in var T >;,, | Cnt 1 ama ge. The reflective properties of the 
Velcro attachment pal are vtsille ^ ** ^ The of the 



Figure 327 

Photo No.: KSC-390C-2279.08 
Dup. Neg. No.: L91 -10214 
LISAR No.: EL- 1 994-00559 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray D5 
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Tray D6 

Interplanetary Dust Experiment (IDE) (AO201) 
Institute for Space Science and Technology 


NASA LaRC 

North Carolina State University 
Trays: B 1 2, C3, C9, D6, G 1 0, and H 1 1 

The objective of this experiment was to study interplanetary dust and obtain information 
about particle mass and velocity. 

Space Debris Impact Experiment (S0001) 


NASA LaRC 

Trays: A5. A6. A 1 2, B I , B2, B6, B8. B 1 1 . C4. C7, D2. D6, E I , E4, E7, E II , FI , F3, F5. 
F7, F10, FI 1, G4, G8, and H5 

See section entitled “Tray A5” for experiment objective. 


„„„„ ,« {Preflight)- This prelaunch photograph shows two experiments in an integrated 
tray l" passive and uses the left two-thirds of the exposed surface area. „ 

consists of two 3/1 6-in-thick chromic anodized aluminum panels. 

c . pnt An9ftl is an acti ve experiment that is located in the right one-third of the tray 

clean room work bench. 


Figure 328 

Photo No.: KSC-384C-15.10 

Dup. Neg. No.: L84-7024 

LISAR No.: EL- 1994-00333 

Photo Credit: KSC 

Photo Date: 1/9/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray D6 


ma,dv 8 ??o?he”n K'i S f' ; , DUring ,he miSSi0 "' the «"» surface was a, an angle of approxi- 
show XS 

are ^ «"* ^ ^ P*>« 



Figure 329 

Photo No.: S32-82-009 

Dup. Neg. No.: L91- 10455 

LISAR No.: EL- 1994-00056 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray D6 
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Figure 330 (PostJUght). The direction and the 

reflections that tended to wash out the brown s am aph All bond joints seem 

AO201 appears to be in excellent condition *" JL rime 8 nt hardware is intact. The blue in the 
to have survived the space environmen a re fi ec tions of the surrounding area. The white 
^^di^ “ the bottom two rows of detectors is the reflection of a safety 
control rope that restricted access to the LDEF. 



Figure 330 

Photo No.: KSC-390C-1033.10 

Dup. Neg. No.: L90- 13440 

L1SAR No.: EL- 1994-00 180 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D6 


Figure 33, <Po S ,flig» t) . This photograph is of ft. 
r,"h~ are "Ce“I -e of .he mourning hardware and .he 

baseplate. 



Figure 33 1 

Photo No.: KSC-390C-2070. 1 1 
Dup. Neg. No.: L9 1-10235 
LISAR No.: EL- 1994-00479 
Photo Credit: KSC 
Photo Date: 3/19/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray D6 
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feremfoSScL™: due "frefl '"'r' 0 "" righ ' ° ne " ,iX ' h ° f ' "* “V- ™e «- 

°" .he sensors ure visible. There is sonre discoto™ H„°„ “p^ 



Figure 332 

Photo No.: KSC-390C-2070. 1 2 
Dup. Neg. No.: L91- 10236 
LISAR No.: EL- 1 994-00480 
Photo Credit: KSC 
Photo Date: 3/19/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray D6 


Figure 333 (Postflight). This oblique 
tray. The different colors of the detectors 
the reflection of the tray restraining bar in 


view photograph is of the upper right one-sixth of the 
are due to reflections of the surrounding areas. Note 
the surface of the right row of detectors. 



Figure 333 

Photo No.: KSC-390C-207 1 .02 
Dup. Neg. No.: L91-10238 
LISAR No.: EL- 1 994-0048 1 
Photo Credit: KSC 


Photo Date: 3/19/90 
Location: KSC SAEF II 
Subject: Postflight Detail 


of Upper Right of Tray D6 
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Z e" 7L tray restraining bar in the surface of the right row of detectors. 



Figure 334 

Photo No.: KSC-390C-207 1 .03 

Dup. Neg. No.: L91-10239 

LISAR No.: EL- 1994-00482 

Photo Credit: KSC 

Photo Date: 3/19/90 

Location: KSC SAEF 11 

Subject: Postflight Detail of Lower Right ot 

Tray D6 


sensor also indicate impacts. 



Figure 335 

Photo No.: KSC-390C-207 1 .04 

Dup. Neg. No.: L91-10240 

LISAR No.: EL- 1994-00483 

Photo Credit: KSC 

Photo Date: 3/19/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray D6 
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Tray D7 


A High-Resolution Sludy of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AO 1 78) 
Dublin Institute for Advanced Studies 
ESA at ESTEC 


Trays: A2, A4. A 10, B5, B7, C5, C6, C8, Cl 1, 

See section entitled "Tray D5” and figure 319 
ment AO 1 78. 


D1,D5, D7, Dll, E2, E10, and F4 
for a typical preflight photograph of 


experi- 


appearance ^o / the Sa, Jot'^hlTho , * Wil h h0 ' ,, t*** * nd " laut ' The 

- - - - •» dam - 



Figure 336 

Photo No.: S32-82-050 

Dup. Neg. No.: L90- 10464 

LISAR No.: EL- 1 994-00062 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray D7 
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v 117 (Pnstflieht) The surface of the thermal cover appears specular with green and 
Figure 337 (. Fostflight). me sui reflections of the surrounding area. The 

ss isrs r 

“* «« ^ c ° ,or ,han in ,he pre,aunch 

photograph. 



Figure 337 

Photo No.: KSC-390C- 1472.02 

Dup. Neg.: L9 1-10248 

L1SAR No.: EL- 1994-00207 

Photo Credit: KSC 

Photo Date: 2/26/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D7 


tions of the Velcro attachment pads are obvious. 



Figure 338 

Photo No.: KSC-390C- 1472.09 
Dup. Neg. No.: L91-10255 
LISAR No.: EL-1994-00194 
Photo Credit: KSC 
Photo Date: 2/26/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray D7 
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s£ss 

locations of the Velcro '" Van0US ,igh ' ^ C0 '°“»- ™e 



Figure 339 

Photo No.: KSC-390C- 1472.10 
Dup. Neg. No.: L9 1 -10256 
LISAR No.: EL- 1 994-00 1 95 
Photo Credit: KSC 
Photo Date: 2/26/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray D7 


thermal cover appe"a^tto' wi^someTln dteoiorXmpTcK oTpij'rt^ The ^ fT* 

i 



Figure 340 

Photo No.: KSC-390C- 1472.1 1 
Dup. Neg. No.: L91-10257 
LISAR No.: EL- 1994-00 196 
Photo Credit: KSC 
Photo Date: 2/26/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Right of Tray 


D7 
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oT,:: h “ 

tions of the Velcro attachment pads are obvious. 



Figure 341 

Photo No.: KSC-390C- 1 473.04 
Dup. Neg. No.: L91-10262 
L1SAR No.: EL- 1 994-00208 
Photo Credit: KSC 
Photo Date: 2/26/90 

Location: KSC SAEF 11 

Subject: Postflight Detail of Lower Lett of Tray D/ 


locations of the Velcro attachment pads are obvious. 



Figure 342 

Photo No.: KSC-390C- 1 473 .05 

Dup Neg. No.: L91-10263 

LISAR No.: EL- 1994-00209 

Photo Credit: KSC 

Photo Date: 2/26/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center ot 

Tray D7 
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** one- S ix,h of the , ray . The 
tive properties of the uneven surface of the i° re im P acts or Penetrations. The reflec- 

of the Vetcro *" d ~ ™« 



Figure 343 

Photo No.: KSC-390C- 1473.06 
Dup. Neg. No.: L91- 10264 
LISAR No.: EL- 1 994-00033 
Photo Credit: KSC 
Photo Date: 2/26/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray D7 
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Tray D8 

Space Environment Effects on Spacecraft Materials (M0003) 
The Aerospace Corporation 


Trays: D3, D4, D8, and D9 

predictions that were based on laboratory experiments. 


Figure 344 (Preflight). ex P^ SCU and atten- 
tion provided space toi the EPDS. T noDulated with composite material 

rnenl mounting plate on an alu ™7,Ii^ECCwitL complement of experiment samples that con- 
samples. The left section housed the EE ICC w, '^^^ iax J axxs _ Detectors within the 

sisted of coatings, thermal paints, polyme . , g - - _ analyses The EPDS was under- 

experiment provided environmental data lor use , " J [f' “ a 7 C omrol paint (Chemglaze II 

neath an aluminum cover, which was ^ ' sl -t GL 0 white paint for thermal control. 

A 7761 The SCU cover was also coated with 11TR1 S13CLU wnite paini 

The EECC was covered with a chromic anodized aluminum thermal covei. 



Figure 344 

Photo No.: KSC-384C- 193.08 

Dup. Neg. No.: L84-7066 

LISAR No.: EL-1994-00355 

Photo Credit: KSC 

Photo Date: 1/12/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray D8 
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f igure 345 (/n Flight). The experiment hardware appears intact The FPnc i 
in the right one-third of the tr-iv h-n> Iact - *" e tPDS cover located 

in the upper center le'^oHhe .ra^hT^ “"f L0, ° r - bUI ,he SCU Seated 

lower line of screws. Colors of the composite Iml W | 111 ' U tlarker tan sln P alon H lire 

material samples appear to be blue in thifnh t ” a ‘ sam P les are bn S ht and clear. Some 
flight photographs th,S Ph ° t0graph ' but th ^ are «** ^ prelaunch or post- 



Figure 345 

Photo No.: S32-76-0I3 

Dup. Neg. No.: L90- 10377 

L1SAR No.: EL- 1 994-00662 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray D8 


test specimens ami hfrtware^re'intKt"^^ EPDS covef w'jf'h ' he " fl ' 8h ‘ appearance ' AN 
apparent change in color, bu, the whtte pain! on the SOT „ve n *“,??? “h" 6 ' S "° WS n ° 
composite material samples -ire dull co m p . , , cover has a slight brownish tint. Some 

the preflight photograph The bright son ^ ’ and S ° me are a di ^ erent color from 

cover are pads o. !fp^L were f d to c™ d,S “ loratlons the “Pper corners of the thermal 
not in place in the prelaunch photograph. ' ^ l ' 0mers ,hal were ex P osed The pads were 



Figure 346 

Photo No.: KSC-390C- 1 03 1 .09 

Dup. Neg. No.: L90-13419 

LISAR No.: EL- 1994-00 145 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D8 
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of,h?™T S ^ 

ing hardware has numerous brown discolorations. 



Figure 347 

Photo No. KSC-390C- 1 534. 1 2 
Dup. Neg. No.: L9 1-10309 
L1SAR No.: EL- 1 994-00650 
Photo Credit: KSC 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray D8 


jr«a«B»sKS23SB3KB= 

The test specimen mounting hardware has numerous brown discolorations. 



Figure 348 

Photo No. KSC-390C- 1535.02 
Dup. Neg. No.: L9 1-10311 
L1SAR No.: EL- 1994-00651 
Photo Credit: KSC 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Lower 
Center of Tray D8 
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one2r o nheTraf Sy ° f UPPer righ ' ° f ,he «*r 

■■ css .rsxtr mr **■•" “-•■ «• 



Figure 349 

Photo No. KSC-390C- 1 535.04 
Dup. Neg. No.: L9 1-103 13 
LISAR No.: EL- 1 994-00652 
Photo Credit: KSC 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Lower 
Center of Tray D8 


Kgure 350 (Postflighl). This close-up photograph is of (he lower left of ,h. , 



Figure 350 

Photo No. KSC-390C- 1535.06 
Dup. Neg. No.: L9 1 - 1 03 1 5 
LISAR No.: EL- 1 994-00653 
Photo Credit: KSC P 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Lower 
Center of Tray D8 
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Figure 351 (Postflight) This close-up photograph is of the lower right of the lower center 
o„eSrorl“:„y samples have changed color and have degraded finishes. The rest 
specimen mounting hardware has numerous brown discolorations. 



Figure 35 1 

Photo No. KSC-390C- 1535.08 
Dup. Neg. No.: L9 1-10317 
L1SAR No.: EL- 1994-00690 
Photo Credit: KSC 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of Lower 
Center of Tray D8 
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Tray D9 

Trapped Proton Energy Spectrum Determination (M0002-I) 
Air Force Geophysics Laboratory 
NASA MSFC 


Army Materials and Mechanics Research Center 

Clarkson College of Technology 

Emmanuel College 

Eastern Kentucky University 

Trays: D3, D9. and G 12 


The objectives of this experiment were to 
tons with energies of 1 to 10 MeV. 


measure the flux and the energy spectrum of pro- 


Space Environment Effects on Spacecraft Materials (M0003) 
The Aerospace Corporation 
Trays: D3, D4, D8. and D9 


The objective of this experiment was to understand changes in the properties and structure 
of materials that were exposed to the space environment and to compare these chL^TlZ 
predictions that were based on laboratory experiments. ^ 


Figure 352 (Preflight). The experiment tray was divided into six section* Th* i . 

==sas ssari-s" s™r 

conductors, and detectors that provided data on environmental parameters. 


semi- 



Figure 352 

Photo No.: KSC-384C-8.02 

Dup. Neg. No.: L84-6999 

LISAR No.: EL- 1 994-00320 

Photo Credit: KSC 

Photo Date: 1/10/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray D9 
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„. „ //„ Flight) The experiments located in the upper left and upper center sec- 

=SfeS=H335H 

polymer samples. 



Figure 353 

Photo No.: S32-78-093 

Dup. Neg. No.: L90- 10450 

LISARNo.: EL- 1994-00 124 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray D9 


„ ,r d (Pnet flight) Experiments in three of the five sections appear to have survived 

sssss 

tained damage to thin metallized and coated polymer samples. 



Figure 354 

Photo No.: KSC-390C- 1529.03 

Dup. Neg. No.: L91-10336 

LISAR No.: EL- 1994-002 11 

Photo Credit: KSC 

Photo Date: 2/27/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D9 
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Figure 355 (Postflight). This pholograph is of the upper left one-sixth of Ihe rrav The ,h 

A shadow ,s vis ' we - he ** a?; 



Figure 355 

Photo No.: KSC-390C- 1529.04 
Dup. Neg. No.: L9 1 -10337 
LISAR No.: EL- 1 994-00095 
Photo Credit: KSC 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray D9 


F igure 356 (Postflight). This photograph is of the 
test samples appear intact, but many are discolored. 


upper center one-sixth of the tray. The 



Figure 356 

Photo No.: KSC-390C- 1529.05 
Dup. Neg. No.: L9 1-10338 
LISAR No.: EL- 1 994-00324 
Photo Credit: KSC 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray D9 


Figure 357 

samples appear 
baseplate. 





Figure 357 

Photo No.: KSC-390C- 1529.06 
Dup. Neg. No.: L91-10339 
LISAR No.: EL- 1 994-00096 
Photo Credit: KSC 
Photo Date: 2/27/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray D9 


Figure 358 (PostftigM). This photograph is of the lower left one 
the thfn-film test specimens have broken mi are attached by one 
appear intact, but some are discolored. 


-sixth of the tray. Many of 
end. Other test specimens 



Figure 358 

Photo No.: KSC-390C- 1529.07 
Dup. Neg. No.: L91-10340 
LISAR No.: EL- 1994-00097 
Photo Credit: KSC 
Photo Date: 2/27/90 

Location: KSC SAEF II nQ 

Subject: Postflight Detail of Lower Left ot Tray D9 
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Figure 359 (Postflight). This photograph is of the low 
ends of thin-tilm test samples are visible at the lower left 
intact, but have some discoloration. 


er center one-sixth of the tray. Loose 
corner. Other test specimens appear 



Figure 359 

Photo No.: KSC-390C- 1 529.08 
Dup. Neg. No.: L9 1 -10341 
LISAR No.: EL- 1 994-(X)649 
Photo Credit: KSC 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray D9 


«p= “ - - - ~ 



Figure 360 

Photo No.: KSC-390C- 1529.09 
Dup. Neg. No.: L9 1-10342 

LISAR No.: EL- 1 994-00649 
Photo Credit: KSC 
Photo Date: 2/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray D9 
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Tray DIO 

Space Plasma High-Voltage Drainage Experiment (SP HVD) (A0054) 

TRW Space and Technology Group 
Trays: B4 and DIO 

The objective of this experiment was to place large " u ™ b ^ dLtctrkTandThe material 

Figure 36, “ '"h—' onf Tas 

in figure 158. Experiment - . , nio Fach set of hardware, which was 

mounted in tray B4 and the other was mounted in tray C epoxy mod ules 

self-contained within the experiment tray, consisted of d JJ cs und er- 

.ha. carried charged dielectric samples aluminum on one side 

neath. Four dielectric samples of P fiherelass modules with a silver-filled conduc- 

(VDA-Kapton film) were bcmd«l <0^ o 8 ^ the modules and the tray 

live epoxy adhestve The spaces between t transfer adhestve and 

- — — - Each — 
ment tray also contained two solar cell modules. 



Figure 361 

Photo No.: KSC-384C- 193.07 

Dup. Neg. No.: L84-7065 

LISAR No.: EL- 1994-00529 

Photo Credit: KSC 

Photo Date: 1/12/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray DIO 
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is “ Severe h ly degraded - The ™* noticeable change 

stantially and only fragments of the layer oTvTmTd CtWee " ^ modules hav e degraded sub- 
the edges. Other areas also show major degradation. aIum,nUm remain attach ed along 



Figure 362 

Photo No.: S32-78-062 
Dup. Neg. No.: L90- 10439 
L1SAR No.: EL- 1 994-000 1 4 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray D10 


oxygen during ex^reTo thTTpIcT e™ronmeiTS offhf ed | by 'T Pm8emen ' of a,omic 



Figure 363 

Photo No.: KSC-390C- 1029.07 

Dup. Neg. No.: L90- 13393 

LISAR No.: EL- 1994-00142 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D10 
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Figure 364 <Po S <M»- ™? PW 1 ' U of .he "S, J^the 

imide material making up the dielectric samp es was y |j l |nc sur f ace that 

^r:^^r^f’".rSu.es were degraded substantially and only .rag- 
merits of the extremely fragile VDA layer remain. 



Figure 364 

Photo No.: KSC-390C- 1770.05 
Dup. Neg. No.: L9 1-9 107 
LISAR No.: EL-1994-00222 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left ot Tiay D It 


Figure 36 5 (Posifligh,,. This photograph is of the Jnly 

polyimide material making up th ^ die ' ect '. ,L sdn J£ ^d , X h e edges of the dielectric surface 
the 2000 A to 3000 A layer of VDA bonded to the The Kapton backi „ g 

that survived were covered by Kj P‘° n ,d P e " Drpteclec i the Kapton surface beneath. The 

vClIptl'r^™ sp’aceTbetween the modules were degraded substantially and 

only fragments of the extremely fragile VDA layer remain. 



Figure 365 

Photo No.: KSC-390C- 1770.06 

Dup. Neg. No.: L9 1-9 108 

LISAR No.: EL- 1994-00223 

Photo Credit: KSC 

Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center ot 

Tray D10 
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I»lffi££^ righ, one-sixth of the , ra y. The 

the 2000 A to 3000 A layer of VDA h h T ^ com P lete, y er °ded, thus leaving only 
<ha, survived were eo ered by Kapror, 11 t m0d , Ule ' The ed8 “ ° f tte <«*«* sLace 
eroded, thus leaving the silicone .dh a S "' c,,nc adhesive - The Kapton backing 

VDA-Kapton strips usL to cowTspa^^be^ween jf° ,eC,dd lde surface Lead,. The 

only fragments of the extremely fragile VDA layer remain Were de8r “ ded su t>stan,ially and 



Figure 366 

Photo No.: KSC-390C- 1770.07 
Dup. Neg. No.: L9I-9109 
L1SAR No.: EL- 1 994-00224 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of 
Tray D10 


imid^LTeri!fmaki^* p thl^ dfetori^m 1“ w 116 ,OWer , lef * one - sixlh ° ( th <= tray. The poly- 
2000 A to 3000 A layer of VDA bonded to the modtleTh “rf * “‘L'' ‘ huS leavi " 8 onl >' 'he 
survived were covered by Kapton tape with ■, dl . ‘ ? e e . dges ° f the d,electnc surface that 

thus leaving the silicone adhesive that protected rhe^ i ^ Kapton backin g eroded, 

strips used to cover spaces between^ the ! P T SUrfaCC beneath ' The VDA-Kapton 

ments of the extremely fragile VDA layer remaim ^ deg ™ substantia| ly and only frag- 



Figure 367 


Photo No.: KSC-390C- 1 770.08 
Dup. Neg. No.: L9 1 -91 10 

LISAR No.: EL- 1 994-00225 

Photo Credit: KSC 

Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left 


of Tray D10 
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Figure 368 <Pos,fli g H,>. This photograph 

polyimide material making up the dielectric sai p f h dielectric surface 

the 2000 A to 3000 A layer of VDA bonded to T he Kapton backing 

that survived were covered by Kapton tape w ^ ^ Kapton surface beneath. The 

the modules were degraded suhsran, tally and 
only fragments of the extremely fragile VDA layer remain. 



Figure 368 

Photo No.: KSC-390C- 1770.09 

Dup. Neg. No.: L9 1 -9 1 11 

LISAR No.: EL- 1994-00226 

Photo Credit: KSC 

Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 

Tray D10 


Figure 369 (PostfligM). This photograph is of the eroded> , hus leaving only 

polyimide material making up the d'electric samp es y P dielectric surface 

the 2000 A to 3000 A layer of VDA bonded to the moduli edges backing 

.ha, survived were covered by Kapton surface beneath. The 

eroded, thus leaving the silicone adhesive that P r °« c '“ ^ 1 degraded substantially and 

VDA-Kapton strips used to cover spaces between the modules were oeg 

only fragments of the extremely fragile VDA layer remain. 



Figure 369 

Photo No.: KSC-390C- 1 770. 1 0 

Dup. Neg. No.: L91-91 12 

LISAR No.: EL- 1994-00227 

Photo Credit: KSC 

Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 

Tray D10 
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‘ S .f lhe H U , P , Per ' e " COrner ° f ,he «»y- Th <= 

only fragments of the extremely fragile VDA layer remain U ^ ^ degn * ded subs tantial ly and 



Figure 370 


Photo No.: KSC-390C- 1770.1 1 
Dup. Neg. No.: L9 1-91 13 
LISAR No.: EL- 1 994-00392 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 


-uujce,. rosm.gnt Detail of Upper Left Comer 
Tray DIO 


of 


VDA - Kap ton^T r \psu to cove rs pace ^ be t ^ ^ '\h *** . Upper center ed S e of ‘he tray. The 

only fragments of the extremely fragile VDA^ayer remain!* 16 * ^ degraded substant,all - v anb 



Figure 37 1 

Photo No.: KSC-390C- 1 770. 1 2 
Dup. Neg. No.: L9 1-91 14 
LISAR No.: EL- 1 994-00393 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center 
Tray D10 


Edge of 
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only fragments of the extremely fragile VDA layer rematn. 



Figure 372 

Photo No.: KSC-390C- 177 1.02 
Dup. Neg. No.: L9 1-91 16 
L1SAR No.: EL- 1 994-00394 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF 11 

Subject: Postflight Detail of Lower Right Corner of 
Tray DIO 


Figure 373 (PostfUg *0. This photograph is of the lower left .comer 
VDA Kapton strips ufed to eover spares between .he modules have degraded 
only fragments of the extremely fragile VDA layer remain. 


of the tray. The 
substantially and 



Figure 373 

Photo No.: KSC-390C- 177 1.03 
Dup. Neg. No.: L91-91 17 
LISAR No.: EL- 1994-00395 
Photo Credit: KSC 
Photo Date: 3/9/90 

Location: KSC SAEF II , 

Subject: Postflight Detail of Lower Lett Corner ot 

Tray D10 
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,he :°r h cen,er ed * e ° f the *» 

only fragments of ,he extremely degraded Subs,antial| y a "d 



Figure 374 

Photo No.: KSC-390C- 177 1.04 
Dup. Neg. No.: L9 1-91 18 
LISAR No.: EL- 1 994-00396 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center Edge of 
Tray DIO 


z r :r h ^ — * «* ^ 

only fragments of the extremely fragile VDA layer rema'in 11 ^ ^ degr,ided substa "t'tilly and 



Figure 375 

Photo No.: KSC-390C- 177 1.05 

Dup. Neg. No.: L91-9] 19 
LISAR No.: EL- 1 994-00397 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right Corner of 
Tray D10 
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Tray Dll 

A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AO 178) 
Dublin Institute for Advanced Studies 


ESA at ESTEC 

Trays- A2. A4, A 10. B5, B7, C5. C6. C8. Cl I . D, . D5, D7. D1 1 . E2, EI0. and F4 
See section entitled “Tray D5” and figure 319 for a typical prefligh, photograph ot expert- 
ment AO 178. 


... * 77 4 (In Flieht) The thermal cover surface has changed from specular to opaque 

damage, but it appears to be a deeper copper color. 



Figure 376 

Photo No.: S32-78-047 
Dup. Neg. No.: L90- 10435 
LISAR No.: EL- 1 994-000 1 1 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray D1 1 
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T - gr o. nd T,a- <P ^rr^ e - d 



Figure 377 

Photo No.: KSC-390C- 1768.06 

Dup. Neg. No.:L9 1-9382 

LISAR No.: EL- 1 994-00277 

Photo Credit: KSC 

Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D1 1 


~vt: ,ored impac,s “ «*■ ^ 



Figure 378 

Photo No.: KSC-390C- 1768.07 
Dup. Neg. No.: L9 1-9383 
LISAR No.: EL- 1 994-00257 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray D1 1 


244 



Figure 379 (Pos.fligM. This photograph is of ^ Se^re 

thermal cover appears opaque, rather than specu ar as 1 , thermal cover attachment 

numerous discolored impacts or penetrations visible. The Velcro therma 

pads are evident. 



Figure 379 

Photo No.: KSC-390C- 1768.08 

Dup. Neg. No.: L9 1-9384 

L1SAR No.: EL- 1994-00258 

Photo Credit: KSC 

Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center ot 

Tray Dll 


Figure 380 (Postflight). This photograph is of the upjx* photographs. There are 

££ C— “ tlihle. The Velcro thenara, cover auachnren. 

pads are evident. 



Figure 380 

Photo No.: KSC-390C- 1768.09 
Dup. Neg. No.: L9 1-9385 
L1SAR No.: EL- 1994-00242 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper Right ot 
Tray Dll 


245 



mal^T apZ^e ' f °' ^ ^ 0nMiMh °' ** ^ Tl * 

numerous discolored i^m |^ The . rc are 

pads are evident. c c, ° thermal cover attachment 



Figure 38 1 

Photo No.: KSC-390C- 1 768. 1 0 
Dup. Neg. No.: L9 1-9386 
LISAR No.: EL- 1 994-002 1 9 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray D I I 


« ' he ■"* on-six, h of ,he ,ray. The 

numerous discolored impacts' or p,,tr,» S 1 *— " 
pads are evident. clcro theimal cover attachment 



Figure 382 

Photo No.: KSC 390C-I768.1 1 
Dup. Neg. No.: L9I-9387 
LISAR No.: EL- 1 994-00220 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location. KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray Dll 
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Fivure 383 (Postflisht). This photograph is of the lower right one-sixth of the tray. The 
pads are evident. 



Figure 383 

Photo No.: KSC-390C-1768. 12 
Dup. Neg. No.: L9 1-9388 
L1SAR No.: EL- 1 994-0022 1 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Right of 
Tray D! 1 
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Tray D12 


Cr^rr ° f r IExtended Exposure in Space on Mechanical Properties of High-Toughness 
Graphite-Epoxy Composite Material (AOO 19) ness 

University of Michigan 

Tray: DI2 

The objective of this experiment was to test the effect of extended exposure to a space envi 
comp™!,e° n m al'e e riaT 11 ° f “ SpeCia " y 8-phi, e-epoxy 


Multiple Foil Microabrasion Package (MAP) (AO023) 
University of Kent 


Trays: C3, C9, D 1 2, E6, and H 1 1 

The objective of this experiment was to capture micrometeoroids and space debris Dartirle^ 
wtth multtpie thtn aluminum and brass foil amays, which ranged in thicknes" tan C 

SSS “ MZe ' Ve '° Ci,y ' a " d *"»— «- 

E " Vir0nmem EXP0SUre 0n ,he Pr0pmies of Polymer Matrix Composite 


University of Toronto 
Tray: D12 


The objective of this experiment was to 
to a space environment on the mechanical 
composite materials. 


determine the effect of various lengths of exposure 
properties of selected commercial polymer matrix 
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„. (Prpflipht) Experiment AO019 consisted of six fracture toughness specimens 

Experiment AO023, located in the left one-third tray section, is shown in figure 230. 

. ni oA| , in ac tive experiment that occupies half the exposed surface area of 

retainer blocks, and 1 stainless steel calibration tube. 



Figure 384 

Photo No.: KSC-384C-221 . 1 1 
Dup. Neg. No.: L84-7093 
L1SAR No.: EL- 1994-00371 
Photo Credit: KSC 
Photo Date: 1/13/84 
Location: KSC SAEF II 
Subject: Preflight Survey of D12 


„. n» Flight) All experiment test specimens and hardware appear intact. 

sSssislSsiM 

leading and trailing sides. 



Figure 385 

Photo No.: S32-89-052 
Dup. Neg. No.: L90- 10502 
LISARNo.: EL- 1994-001 37 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray D12 


Figure 3S6 (Postflight). All experiment hardware remains intact. No chanse from intlii.hr 
appearance ,s apparent. There are light reflections on many sensor surfaces 8 



Figure 386 

Photo No.: KSC-390C- 1 069. 1 0 

Dup. Neg. No.: L90- 13490 

LISAR No.: EL- 1 994-00203 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray D5 


f l8 , Ure 7 ost fl l Sht). This photograph is of the upper left one-sixth of the tray The sen 

sor toils m the triangular quadrants are intact and some light reflects on the fJ surfLlrh 
IS some discoloration on the mounting frames. 5 ' There 



Figure 387 

Photo No.: KSC-390C-2035.03 
Dup. Neg. No.: L91- 10379 
LISAR No.: EL- 1 994-00456 
Photo Credit: KSC 
Photo Date: 3/16/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray D 1 2 
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Figure 388 (Postflight). This photograph is of the upper center one-sixth of the tray . There 
is little change in the colors of the test specimens. 



Figure 388 

Photo No.: KSC-390C-2035.04 

Dup. Neg. No.: L9 1-10380 

L1SAR No.: EL- 1 994-00457 

Photo Credit: KSC 

Photo Date: 3/16/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Centei of 

Tray D12 


indicators remain bonded to the test specimens. 



Figure 389 

Photo No.: KSC-390C-2035 .05 
Dup. Neg. No.: L91 -10381 
LISAR No.: EL- 1994-00458 
Photo Credit: KSC 
Photo Date: 3/16/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper Right of 
Tray D12 
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sen- 


Figure 390 (Postflight). This photograph is of the lower left one-sixth of the trav Th 



Figure 390 

Photo No.: KSC-390C-2035.06 
Dup. Neg. No.: L9 1-10382 
LISAR No.: EL- 1 994-00459 
Photo Credit: KSC 
Photo Date: 3/16/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray DI2 





Figure 391 

Photo No.: KSC-390C-2035.07 
Dup. Neg. No.: L9 1-10383 
LISAR No.: EL- 1 994-00460 
Photo Credit: KSC 
Photo Date: 3/16/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray D 1 2 
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Figure 392 (Posiflighi). This photograph is of the lower right one-sixth of the tray. The test 
specimens are intact, but some are darker than in the preflight photograp . 



Figure 392 

Photo No.: KSC-390C-2035 .08 

Dup. Neg. No.: L91-10384 

LISAR No.: EL- 1994-00461 

Photo Credit: KSC 

Photo Date: 3/16/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right ot 

Tray D12 
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Tray El 

Space Debris Impact Experiment (SOOOl ) 
NASA LaRC 


F7.m! 8 P.r^ot , ir 2 - B6 - Bs - bi '■ c4 ' c? - ° 2 - ° 6 - ei - «• E7 - e "- * * 

obje!n e ve eC ' i0n emi " Cd " Tray A5 " fOT “ ,ypical P re,1i 8 hl graphic survey and experiment 


prot^s^/^^chrom^c an^t>.e'coadng ^ ” by 

r: The ,ig,M coior — — «*<<*" * * p“ X 



Figure 393 

Photo No.: S32-78-010 

Dup. Neg. No.: L90- 10426 

LISAR No.: EL- 1 994-00003 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray El 
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Figure 394 <Fos t fl ig H The pi«K and 

*£Z, 1 1 ;,ong ,he bouom of ,he pane,s ,s causetl by 

liaht reflecting from the tray sidewalls. 



Ficure 394 

Photo No.: KSC-390C- 1066.08 

Dup. Neg. No.: L90- 13477 

L1SAR No.: EL- 1994-00 187 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray El 
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Tray E2 


A High-Resolution Siudy of Ultraheavy Cosmic Ray Nuclei (UHCRE) (AOI78) 
Dublin Institute for Advanced Studies 
ESA at ESTEC 


Trays: A2. A4. AIO. B5. B7, C5, C6, C8, C„, Dl, D5, D7. D, I, E2, EIO, and F4 

ment ACH78° n en ' iMed “ d 319 <*•■«*»< Plight photograph of experi- 


ment^ m ^ d "»* <- * * 

grainy pattern in the surface finish which is visible ■ t h f °i ,1^? ent pads are ev 'dent. The 

prior to flight and is not from the space environment Thefln 8 ! ' T ^ ° n the material 
occurs between the attachment pads ' rip P led effect af ound the cover edges 



Figure 395 

Photo No.: S32-89-018 

Dup. Neg. No.: L90- 10496 

LISAR No.: EL- 1 994-00 1 3 1 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray E2 
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Figure 396 (PostfligM). The thermal cover apP "“ eteroS^nT^areTr'vSe 
age. It is less taut than in the in-flight photograp > • occurs between the 

The ^»nd strap „ * .ace 

with no visible damage, but it is a darker color. 



Figure 396 

Photo No.: KSC-390C- 1065.1 1 

Dup. Neg.: L90- 13468 

L1SAR No.: EL- 1994-00385 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray E2 


Figure 397 MW ™* photograph » of, 

T"various P S and color patterns. The locations of the Velcro 

attachment pads are visible. 



Figure 397 

Photo No.: KSC-390C-2336.03 
Dup. Neg. No.: L91-10423 
LISAR No.: EL- 1994-006026 
Photo Credit: KSC 
Photo Date: 3/27/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray E2 
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them.fl cove, ^ ^"* r °" e ‘ six,h ol the '"*• The 

in various ~ Thets % z 



Figure 398 

Photo No.: KSC-390C-2336.04 
Dup. Neg. No.: L9 1-1 0424 
LISAR No.: EL- 1 994-00603 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 

Subject: Postnight Detail of Upper Center of 
Tray E2 


grainy pattern in the surface finish which rs visible in the^ h ^ O ° f thC tray - The 

prior to flight. The thermal cover appears specular with n C,, ° n ' was on the material 

properties of the uneven surface of thewver Lultm 7 ^ "° apparent dama S e - The reflective 
lions of the Velcro attachment pads are visible lght and C ° lor P atterns - The loca- 



Figure 399 


Photo No.: KSC-390C-2336.05 

Dup. Neg. No.: L91-10425 

LISAR No.: EL- 1 994-00604 

Photo Credit: KSC 

Photo Date: 3/27/90 

Location: KSC SAEF II 

Subject: PostOight Detail of Upper Right 


of Tray E2 
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Fi g »re 400 ( Pos,fl igM . This photograph 

^^r™l^rv2us’S, and ^olor patterns. The locations of the Velcro 
attachment pads are visible. 



Figure 400 

Photo No.: KSC-390C-2336.09 
Dup. Neg. No.: L9 1-10429 
L1SAR No.: EL - 1 994-00605 
Photo Credit: KSC 
Photo Date: 3/27/90 

Location: KSC SAEF II T 

Subject: Postflight Detail of Lower Lett ot Tray E- 


Fi g ure40I (Pos, flight). This photograph is 

uneven “> ^ ^ 

Velcro attachment pads are visible. 



Fisrure 401 

Photo No.: KSC-390C-2336. 1 0 
Dup. Neg. No.: L91- 10430 
LISAR No.: EL-1994-00617 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center ot 
Tray E2 
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'ower r, g h« o„e-si x ,h of the , ray . The 

prior to flight. The thermal cover appears specular with^ o^ Was ° n the material 

properties of the uneven surface of the^ov, u h a PP arent da ™ge. The reflective 
Hons of the Vetcro *%£££ “ Va "° US " ?hl “'° r ~ ™e '<«- 



Figure 402 

Photo No.: KSC-390C-2336.il 
Dup. Neg. No.: L91- 10431 
LISAR No.: EL- 1 994-0062 1 
Photo Credit: KSC 
Photo Date: 3/27/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Lower Right of Tray 


E2 
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Tray E3 

Chemical and Isotopic Measurements of Micrometeoroids by Secondary Ion Mass 
Spectrometry (AO 187-2) 

McDonnell Center for the Space Sciences 
Max-Planck Institute for Nuclear Physics 
Munich Technical University 
Emst-Mach Institute 

Dornier System Manufacturing Company 
Trays: C2, E3, and E8 

The objective of this experiment was to measure the chemical and the isotopic compos, .ton 
of interplanetary dust particles. 

Investigation of Critical Surface Degradation Effects on Coatings and Solar Cells Devel- 
oped in Germany (SI 002) 

Space Division, Messerschmitt-Bolkow-Blohm 
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Figure 403 (Pre flight). This photograph shows experiment aoi«7 ~> • 
thirds of the tray and the FFCr rhnt ™ . . ex P en ment AO 187-2 in the right two- 

Krsssr sr~ - 



Figure 403 

Photo No.: KSC-383C-4209.06 
Dup. Neg. No.: L84-7293 
LISAR No.: EL- 1994-0030 1 
Photo Credit: KSC 
Photo Date: 12/1/83 
Location: KSC SAEF 11 
Subject: Preflight Survey of Tray E3 


failed'cap^ell"cov«f whTch have c Td* appear lo lx damaged. Fragments of the 

the aluminum mounting' frame The capmre c^moum™"'? 1 Sh0| * S ’ T " W,ctad ‘° ed « es of 

have more pr — 1 



Figure 404 

Photo No.: S32-77-067 

Dup. Neg. No.: L90-10417 

LISAR No.: EL- 1994-00001 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: KSC SAEF 11 

Subject: In-Flight Survey of Tray E3 
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£~rS3HfiprS=. 

lights from an adjacent room. The canister tor experiment SI (XL. is closed. 



Figure 405 

Photo No.: KSC-390C- 1839.02 

Dup. Neg. No.: L91- 10443 

L1SAR No.: EL- 1994-00278 

Photo Credit: KSC 

Photo Date: 3/12/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray E3 


T.,« U — I- 

on the calorimeter. 



Figure 406 

Photo No.: KSC-390C- 1839.04 
Dup. Neg. No.: L9 1-10445 
LISAR No.: EL- 1994-00404 
Photo Credit: KSC 
Photo Date: 3/12/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray hi 
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AO IXtTth 7 (PoStflight) \ This photograph is of the upper right one-fourth of experiment 
the mounting frame and on the calorimeter. g d ot 



Figure 407 

Photo No.: KSC-390C- 1839.05 
Dup. Neg. No.: L91 -10446 
LISAR No.: EL- 1 994-00405 
Photo Credit: KSC 
Photo Date: 3/12/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray E3 


AO^Tr' P " ; ThiS Ph ° t0graph is of “«= one-fourth of experiment 

AOl 8 7 -2. Four capture cell covers are intact. The remains of the others are cur ed taht and 

are hang.ng from one edge. There is considerable discoloration on the leVa^o«^Sl,“S 

e mounting frame and on the calorimeter. Note the reflection of the photographer. 



Figure 408 

Photo No.: KSC-390C- 1839.07 
Dup. Neg. No.: L9 1-1 0448 
LISAR No.: EL- 1 994-00406 
Photo Credit: KSC 
Photo Date: 3/12/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray E3 
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Figure 409 

Photo No.: KSC-390C- 1839.08 
Dup. Neg. No.: L91- 10449 
L1SAR No.: EL- 1 994-00407 
Photo Credit: K.SC 
Photo Date: 3/12/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of Tray L3 


265 


Tray E4 

Space Debris Impact Experiment (S0001 ) 
NASA LaRC 


F7,J;; y Fn 5 G 4 6 08.'L B H5 B2 ' ^ B "’ ^ «• E4 ' E7 ' E "' EE R. F5, 

objective 6011011 ent ' tled Tfay A5 for a typical preflight photographic survey and experiment 


(I l Flight) - The £ reen > s h-gray and pink tints on the two debris panels are by 
products of the chrom.c anodize coating process and are no, attributed to conLminadon or 
exposure to the space environment. Discolorations are visible along some edges of the panels 
us indicating improper handling and cleaning after panel assembly. 



Figure 410 

Photo No.: S32-77-048 

Dup. Neg. No.: L90-10412 

LISAR No.: EL- 1 994-00678 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: KSC SAEF II 

Subject: In-Flight Survey of Tray E4 
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Fieure 411 iPostflight). The greenish-gray and pink lints on the two debrts panels are by- 
orodtlS of the chront* anodize coating process and are no, attributed to content, nation t o 
exposure to the space environment. The fingerprints along the bottom edge of the panels t a 
were observed in the in-tligh, photograph are still visible.The light band along the stdes and 
across the bottom of the tray is caused by light reflected from the tray sidewalls. 



Figure 41 1 

Photo No.: KSC-390C-832.03 

Dup. Neg. No.: L90- 13350 

LISAR No.: EL- 1994-00 172 

Photo Credit: KSC 

Photo Date: 2/7/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray E4 
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Tray E5 


Holographic Data Storage Crystals for LDEF (AO044) 
Georgia Institute of Technology 
Tray: E5 


The objective of this passive experiment was to test the space worthiness of electro-optic 
crystals for use in ultrahigh-capacity space data storage and retrieval systems. P 

Effect of Space Exposure on Pyroelectric Infrared Detectors (AO 135) 

NASA LaRC 


Tray: E5 

The objective of this experiment was to determine the effects of long-term space exposure 
n pyroelectric infrared detectors that are useful in the wavelength range of 1 pm to 100 pm. 


Components' (^ 0030 ) "* ^ ° f L °" g DUra,i ° n EXP ° SUre ° f Ac,ive °*'™< System 


Georgia Institute of Technology 
Tray: E5 


Investigation of the Effects of Long Duration Exposure 
UV Detectors (S0050-1) 


on Active Optical Materials and 


NASA LaRC 


Tray: E5 

Optical Substrates and Coatings Experiment (S0050-2) 
NASA LaRC 


Tray: E5 


The objectives of these experiments were to determine quantitatively 
duration space exposure on the relevant performance parameters of lasers 
and selected optical components. 


the effects of long 
radiation detectors. 
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Figure 412 (Preflight). The 'esh R^ofme s'lfseclfont Tithe tray were cov- 

retainer strip assemblies and mounted in the tray. ive c > e s . allowed 56-percent 

environment. 



Figure 412 

Photo No.: KSC-384C-255.06 
Dup. Nec. No.: L89-4387 
L1SAR No.: EL- 1994-00372 
Photo Credit: KSC 
Photo Date: 1/18/90 
Location: KSC SAEF 11 
Subject: Preflight Survey of Tray E. 


Figure 4,3 (in Flight). In Ihis pholograpIMhe Indie 

physical damage. The blue is due to llghtmg .^ the mission . The colors of the fiberglass- 
fiberglass-epoxy mountings appear to have to a s i a te gray and the colors 


Figure 413 

Photo No.: S 32-77 -050 

Dup. Neg. No.: L90-10413 

LISAR No.: EL- 1994-00679 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: KSC SAEF 11 

Subject: In-Flight Survey of Tray E5 



Figure 414 (Postflight). The experiment hardware 


appears to be without 


physical damage. 



Figure 414 

Photo No.: KSC-390C- 1035.05 

Dup. Neg. No.: L90- 13450 

LISAR No.: EL- 1 994-00 1 83 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray E5 


from ' he expen '" em «* removed 

without physical damage. The colors of the fiberglass en tXpenme . nt hardware appears to be 
ical greenish gray to a slate gray in proportion P< Xy moantin £ stn P v ary from the typ- 

aluminum support structure The rcd malerial °" “ p »f the 

H>e gasket materia, tha, is missing ZZ ^ ^ 



Figure 415 

Photo No.: KSC-390C-21 14.03 

Dup. Neg. No.: L9 1-10508 

LISAR No.: EL- 1994-00491 

Photo Credit: KSC 

Photo Date: 3/20/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray E5 
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Figure 416 (Postflight). This photograph is of the upper center one 
experiment hardware is without physical damage. 


-sixth of the tray. The 



Figure 416 

Photo No.: KSC-390C-21 14.04 
Dup. Neg. No.: L9 1-10509 
L1SAR No.: EL- 1994-00492 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center ot 
Tray E3 


Figure 417 (Postflight). This photograph is of the upper right one-sixth of the tray. The 
experiment hardware is without physical damage. 


Figure 417 

Photo No.: KSC-390C-21 14.05 
Dup. Neg. No.: L91-10510 
LISAR No.: EL- 1994-00493 
Photo Credit: KSC 
Photo Date: 3/20/90 


Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right ot Tray E. 



one-sixlh of ,he , ray . The 



Figure 418 


Photo No.: KSC-390C-2 1 14.06 
Dup. Neg. No.: L9 1-105 11 
LISAR No.: EL- 1 994-00494 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray 


E5 


' he '° Wer Cemer <* 



Figure 419 

Photo No.: KSC-390C-21 14.07 
Dup. Neg. No.: L9 1-10512 
LISAR No.: EL- 1 994-00495 
Photo Credit: KSC 
Photo Date: 3/20/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray E5 
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Figure 420 (Pos, flight). This photograph is of the lower right one-six, h of the tray. The 
experiment hardware is without physical damage. 



Figure 420 

Photo No.: KSC-390C-21 14.08 
Dup. Neg. No.: L91-10513 
LISAR No.: EL- 1994-00496 
Photo Credit: KSC 
Photo Date: 3/20/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of Tray E5 
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Tray E6 

Multiple Foil Microabrasion Package (MAP) (AO023) 

University of Kent 

Trays: C3, C9, D12. E6, and HI 1 

micrometeoroids and S pace debris particles 

30 M m. This experiment 1 looked for Tize l T Wh ' Ch in ,hickness from ' • -5 Mm ,o 

cles in the near-Earth environment. C ' composl,,on - and distribution of solid parti- 

Measurement of Heavy Cosmic Ray Nuclei on LDEF (M0002-2) 

University of Kiel 

Tray: E6 

Ion Beam Textured and Coated Surfaces Experiment (SI 003) 

NASA LeRC 

Tray: E6 

! he effec,s ° f exp ° sure ,o ,he shi "' |e 
absorption solar thermal control surfaces the optfca™M!d^T S °! lon ' beam ' te,;,llred hl t’ h ' 
sputtered conductive solar thermal :„nin,U„,(,.,a lcal properties of ion-beam- 
oxide-polymer films. aCCS - and ' he we, « hl lo “ “f 'on-beam-deposited 

Balloon Materials Degradation (S1006) 

Texas A&M University 
Tray: E6 

expo^e^mt candida^ballot^lfilm^t'rpes^nd^rnes^to^ 0 / *° n ^" te [ aT1 low-Earth-orbit (LEO) 
cal, and thermomechanical changes in the polyethylene spec ™" 6 ChemiCal - mor ^- 
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Figure 421 

Photo No.: KSC-384C- 1 93. 10 

Dup. Neg. No.: L84-7068 

L1SAR No.: EL- 1994-00356 

Photo Credit: KSC 

Photo Date: 1/12/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray E6 


jhsess ~ 

M0002-2 that were observed in the Llil^The source^ discolorations on the alu- 

graphs, but they are at a lower frequency p • ‘ unknown. The hardware for 

minized Kaplon cover, which appear to be vertica^ experiment samples. Many 

have been severely degraded and the base plate is 

discolored. 



Figure 422 

Photo No.: S32-82-006 

Dup. Neg. No.: L90- 10454 

LISAR No.: EL- 1994-00024 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: KSC SAEF II 

Subject: In-Flight Survey ot Tray E6 
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A ,°° 23 h ' V ° ViSible physical <■*•>»*«• b«. .he die- 



Figure 423 

Photo No.: KSC-390C- 1 033.09 

Dup. Neg. No.: L90- 13439 

LISAR No.: EL- 1994-00 179 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray E6 


There is discoloration on the upper triangular die^^ng^.^ SenS ° r h> " 



Figure 424 


Photo No.: KSC-390C- 1992.04 
Dup. Neg. No.: L9 1-10538 
LISAR No.: EL- 1 994-004 1 3 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Left of Tray E6 
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Figure 425 (PosifligF,, This pho.ograph is of The upper All ^6 

ine. The I1TRI S 1 3G-LO white paint on the baseplate has a light tan discolorati . 



Figure 425 

Photo No.: KSC-390C- 1992.05 

Dup. Neg. No.: L91-10539 

L1SAR No.: EL- 1994-004 14 

Photo Credit: KSC 

Photo Date: 3/15/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 

Tray E6 


Jss^^SHSESSasSS 

===S£ 



Figure 426 

Photo No.: KSC-390C- 1992.06 
Dup. Neg. No.: L9 1-10540 
LISAR No.: EL- 1994-004 15 
Photo Credit: KSC 
Photo Date: 3/15/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray E6 
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Figure 427 ( Postflight ). This photograph is of the lower left one-sixth of the trav Th P h t 
ware o, expennren, AO023 is inrac. Ugh, reflects are ev.den.Tn 



Figure 427 

Photo No.: KSC-390C- 1992.07 
Dup. Neg. No.: L9I- 10541 
LISAR No.: EL- 1 994-004 1 6 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location. KSC SAEF 11 

Subject: Postflight Detail of Lower Left of Tray E6 


Figure 428 ( Postflight ). This photograph is of the lower center one-sixth of the trav ThP 



Figure 428 

Photo No.: KSC-390C- 1992.08 
Dup. Neg. No.: L91- 10542 
LISAR No.: EL- 1 994-004 1 7 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray E6 
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Figure 429 (PoMigM)- This photograph is of the lower right one-sixth of the tray. Photo- 
Kapton cover, which appear as horizontal scratches and vertical shadows, is unknown. 



Figure 429 

Photo No.: KSC-390C- 1992.09 
Dup. Neg. No.: L91-10543 
L1SAR No.: EL- 1994-00441 
Photo Credit: KSC 
Photo Date: 3/15/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of Tray E6 
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Tray E7 

Space Debris Impact Experiment (S0001) 
NASA LaRC 


F7. ™ y FM 5 G A 4 6 G8'and B H 5 B2 ' B "' ^ ° 2 ' ° 6 ' “• E4 ' ^ E "- •*. 

obje S ct, e ve eC,i ° n enM " ed " Tray A5 " f ° r “ ' ypiCal Prefli * hl P^'-eraphic survey and experimen, 


priZCZT F T ,h The discolora ' i '>" s « lower ,ray sidewall appear ,o be fineer- 
part of the intensity can be attributed to reflections of the blue skv The hnri? i \ 



Figure 430 

Photo No.: S32-82-032 

Dup. Neg. No.: L90-I0460 

LISAR No.: EL- 1 994-00040 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray E7 
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Fieure 43 1 (Postflight). The pink and greenish-gray lints on the two debris panels are by- 
Dr J u f “ Jl e chromfc anodize coating process and are no, attributed to con, am, nation o, 
esraasure » the space environment. The streaks on the debris panels .ha, were noted tn he m- 
flight photographs are almost invisible because the reflection ot the sky is not present. The 1 fc 
band along te sides and across the bottom of the panels is caused by hgh, reflect, ng horn the 

tray sidewalls. 



Figure 43 1 

Photo No.: KSC-390C- 1032.03 

Dup. Neg. No.: L90- 13425 

L1SAR No.: EL-1994-00148 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray E7 
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Tray E8 


Chemical and Isotopic Measurements 
Spectrometry (AO 187-2) 

McDonnell Center for the Space Sciences 

Max-Planck Institute for Nuclear Physics 

Munich Technical University 


of Micrometeoroids by Secondary Ion Mass 


Emst-Mach Institute 

Domier System Manufacturing Company 
Trays: C2, E3, and E8 

The objective of this experiment was to measure the 
of interplanetary dust particles. 


chemical and the 


isotopic composition 


Figure 432 (Preflight). The prelaunch photograph shows 120 capture cells installed on 

^°2 5 P Z liT T f? COnSi f ° f f0Ur POllShed ^unty SeLniun! pi “ md 

back an^ loo A of .old r ^ ^ A ° f tantalum that is vapor deposited on the 

back and 100 A of gold-palladium that is vapor deposited on the front. The capture cells are 

mounted within an aluminum frame on each panel. P 



Figure 432 

Photo No.: KSC-384C- 143.03 
Dup. Neg. No.: L84-7045 
LISAR No.: EL- 1 994-0034 1 
Photo Credit: KSC 
Photo Date: 1/1 1/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray E8 


282 


Figure 433 (,n Flight). The RMS arm of the ShuUle h £££££ 1Z 

exposed germanium detector P'^ ^ ^Ihe capture cells and curled tightly into conical 

coated Mylar film covers have tailed on each or tne cap 
shapes. 



Figure 433 

Photo No.: S32-76-016 

Dup. Neg. No.: L90-10378 

LISARNo.: EL- 1994-00663 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray E8 


Figure 434 (Pus, flight). The metallic-coated thin Myhar rfilm , has been « 
capture cells. As the thin Mylar film fa, led, the mater, al ™ „ tint 0 n the ger- 
and is still attached to the edges of the aluminum moun ^ the lights in the high 

manium plate a, the right edge of the expenmen, tray ^ experi * en t. 

bay area of SAEF II. Dim refiect.ons are vtstble on other sections or P 



Figure 434 

Photo No.: KSC-390C- 1767.02 

Dup. Neg. No.: L91-10614 

L1SAR No.: EL- 1994-00267 

Photo Credit: KSC 

Photo Date: 3/90/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray E8 
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metallic-coated dun Vl^ y l^a^fih o r l ! i i l' c'e IK i ^ [ t . .'Z' ^ T!*' ° ne ' sixlh of ,he lra > The 
ioose. A reflection of ,he -ending area in , he 



Figure 435 


Photo No.: KSC-390C- 1767.03 

Dup. Neg. No.: L9 1-1 06 15 

L1SAR No.: EL- 1 994-0025 1 

Photo Credit: KSC 

Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left 


of Tray E8 


metallic-coated thin My hr film 'on aTl" relM^MelT "7T one ' six,h of 'I* 'ray. The 
■oo.se. A reflection of the sunning area in the ^h ~ * ' * 



Figure 436 

Photo No.: KSC-390C- 1767.04 
Dup. Neg. No.: L91-10616 
LISAR No.: EL- 1 994-00252 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray E8 
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Figure 437 ( Postflight) This p h ot°graph is of the pp * fUm are hanging 

metallic-coated thin Mylar him on all *"^ 0 ^ manium plates is visible, 

loose A reflection of the surrounding area in the surface of the genua P 



Figure 437 

Photo No.: KSC-390C-1767.05 
Dup. Neg. No.: L9 1-106 17 
LISARNo.: EL- 1994-00253 
Photo Credit: KSC 
Photo Date: 3/9/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray E8 


Figure 438 (Pos, flight). This photograph is of the lower 


Figure 438 

Photo No.: KSC-390C-1767.06 
Dup. Neg. No.: L91-10618 
LISAR No.: EL- 1994-00254 
Photo Credit: KSC 
Photo Date: 3/9/90 

Location: KSC SAEF II T PX 

Subject: Postflight Detail of Lower Lett ot Tray E8 
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Cenler ° ne - SiX,h 0f «* »*• The 
'oose. A reflection o„he area ,„ the ^ 



Figure 439 

Photo No.: KSC-390C- 1 767.07 
Dup. Neg. No.: L91- 10619 
LISAR No.: EL- 1 994-00255 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray E8 


'Z' nShl °' K - S “ - -ay. The 

looce. A reflection of the .sunroon^ area in the 



Figure 440 

Photo No.: KSC-390C- 1767.08 
Dup. Neg. No.: L91- 10620 
LISAR No.: EL- 1 994-00256 
Photo Credit: KSC 
Photo Date: 3/9/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Lower Right of Tray E8 
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Tray E9 

Advanced Photovoltaic Experiment (APEX) (S0014) 
NASA LeRC 


To^Live was Co provide —ion 


• cnniu included 155 solar cells mounted on 127 
Figure 441 (Preflight). Experime F . Type HF cavity radiometer, a digi- 

removable aluminum plates of 12 different sizes, PP Y YP of 16 bandpass 

tal solar angle sensor, a dichroic miiror and 2 concentra- 

filters clamped over silicon solar cell sense fUm an P d Mylar foil) mirrors. An alumi- 

tor cells with vapor-deposited aluminu ( P riment components and controlled 

- — - th " ze 

Z-306 flat black paint over a Chemgiaze 9924 wash primei 



Figure 441 

Preflight Survey of Tray E9 
Photo No.: KSC-384C-193.01 
Dup. Nee. No.: L84-7059 
LISAR No.: EL-1994-00343 
Photo Credit: KSC 
Photo Date: 1/12/84 
Location: KSC SAEF 11 
Subject: Preflight Survey of Tray E9 
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Figure 442 (In Flight). The Chemelaze 7 Wv hi . i 
degraded, thus leaving the Chemglaze 99^4 nrim b , C . k pamt on the exposed surfaces has 
The difference in the clearly visible. 

plate covering the center seclioifwas not nainttd Jth ** fUnCt '° n ° f Initial paint thickness; the 
experiment appears intact with little, if any damage. 6 ^ the ° ther tW ° plates - The 



Figure 442 

Photo No.; S32-78-090 

Dup. Neg. No.: L90- 10449 

LISAR No.: EL- 1 994-0002 1 

Photo Credit: JSC 

Photo Date: I/I2/90 

Location: In Flight 

Subject: In-Flight Survey of Tray E9 


Figure 443 (Postflight). The degradation of the Chemglaze 7 306 h. r ■ 
exposed surfaces is evident by the amount nfrh.m . . Z " 306 black paint on the 

that is visible. The difference in the am r ? UZe primer, which is reddish brown, 

paim thickness; the plate covering the center sechon'oT Jhef" g ^ ^ “ fU " C,ion on " i,ial 
lime as the other two plates The small „„IH ,.„t a f h ay was no1 P aimed at the same 
Of the tray was fabricated from ™ lumi^^ 

brown discoloration is visible on he ,1™ , mole T* W " h “ C ' ear anodi “' A 
base structure. e " moum, "8 P la «=» and on areas of the aluminum 



Figure 443 

Photo No.: KSC-390C- 1 840. 1 0 

Dup. Neg. No.: L9 1-10676 

LISAR No.: EL- 1 994-00279 

Photo Credit: KSC 

Photo Date: 3/12/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray E9 
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Figure 444 (Postflight). This close-up photograph is of the two 
age is evident. 


left rows. No physical dam 



Figure 444 

Photo No.: KSC-390C- 1842.03 
Dup. Neg. No.: L91-10681 
LISAR No.: EL- 1994-00408 
Photo Credit: KSC 
Photo Date: 3/12/90 
Location: KSC SAEF 11 

Subject: Postflight Detail of Left Two Rows of 
Tray E9 


Figure 445 (Postflight). This close-up photograph is of the third and the 
physical damage is evident. 


fourth rows. No 



Figure 445 

Photo No.: KSC-390C- 1842.07 
Dup. Neg. No.: L9 1-10685 
LISAR No.: EL- 1994-004 18 
Photo Credit: KSC 
Photo Date: 3/12/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Third and Fourth Rows 
of Tray E9 
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Figure 446 ( Postflight ). This close-up photograph is of the fifth row Thp> 

evidem. SICa damage ' bU ' ““ — «*» ^ aroun/rXl o^STel^ 



Figure 446 


Photo No.: KSC-390C- 1835.02 

Dup. Neg. No.: L9 1-10633 

L1SAR No.: EL- 1 994-00398 

Photo Credit: KSC 

Photo Date: 3/12/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Fifth Row 


of T ray 


E9 


Figure 447 (Postflight). Th is close- 
no physical damage, but some brown 
evident. 


up photograph is of the sixth row. There appears to be 
discoloration around the edges of the solar cells is 



Figure 447 

Photo No.: KSC-390C- 1835.05 

Dup. Neg. No.: L91- 10636 

LISAR No.: EL- 1994-00399 

Photo Credit: KSC 

Photo Date: 3/12/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Sixth Row 


of Tray E9 
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Figure 448 

be no physical 
evident. 


( Postflight ). This close-up photograph is 
damage, but some brown discoloration 


of the seventh row. There appears to 
around the edges of the solar cells is 



Figure 448 

Photo No.: KSC-390C- 1835.09 
Dup. Neg. No.: L9 1-10640 
L1SAR No.: EL- 1994-00400 
Photo Credit: KSC 
Photo Date: 3/12/90 

Location: KSC SAEF 11 f 

Subject: Postflight Detail of Seventh Row of 

Tray E9 


Figure 449 (Postflight). This close-up is of the 


Figure 449 

Photo No.: KSC-390C-1837.07 
Dup. Neg. No.: L91-10657 
L1SAR No.: EL- 1 994-00402 
Photo Credit: KSC 
Photo Date: 3/12/90 

Location: KSC SAEF II fT F g 

Subject: Postflight Detail of Ninth Row of Tiay E9 


no 


Figure 450 (Postflight). Thi 
physical damage, but the cell 


s close-up photograph is of the tenth row. There appears to be 
moun ing rames have a mottled brown discoloration. 



Figure 450 


Photo No.: KSC-390C- 1837.1 1 

Dup. Neg. No.: L9 1-1066 1 

L1SAR No.: EL- 1 994-00403 

Photo Credit: KSC 

Photo Date: 3/12/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tenth Row 


of T ray E9 
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Tray E10 

A High-Resolution Study of Ultraheavy Cosmic Ray Nuclei (UHCREI (A0178I 
Dublin Institute for Advanced Studies 
ESA at ESTEC 

Trays: A2, A4, A 10, B5, B7, C5, C6, C8, C U , D1 , D5, D7, D II . E2, E 10, and F4 
See section entitled “Tray D5” and figure 314 for a typical preflight photograph of expert- 
ment AO 178. 

17 roJSI (In Flight) The surface of the thermal cover appears to have changed from 
ground strap has no visible damage, but is a deeper copper color. 



Figure 451 

Photo No.: S32-78-083 
Dup. Neg. No.: L90- 10447 
LISAR No.: EL-1994-00019 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray E10 
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rs=“— 



Figure 452 

Photo No.: KSC-390C-6 12.05 

Dup. Neg. No.: L92- 17796 

LISAR No.: EL- 1 994-00 1 62 

Photo Credit: KSC 

Photo Date: 1/30/90 

Location: KSC OPF 

Subject: Postflight Survey of Tray El 0 


Figure 453 (Postflight). This photograph is of the upper left one-sixth of the tnv Th^ th 



Figure 453 

Photo No.: KSC-390C-228 1 .02 
Dup. Neg. No.: L91-1071 1 
LISAR No.: EL- 1 994-00620 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray E10 
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Figure 454 (Postflight). This P liotogra P h ^ reflective aO^^Tii^thejrret^ 

":anou S *ii r «* ^ 

tions. The thermal cover Velcro attachment pads are evi en . 



Figure 454 

Photo No.:KSC-390C-2281.03 

Dup. Neg. No.: L9 1-10712 

LISARNo.t EL-1994-00561 

Photo Credit: KSC 

Photo Date: 3/23/90 

Location: KSC SAEF 11 

Subject: Postflight Detail of Upper Center of 

Tray E10 


Fig ure 455 «*<>• ™ "I, 

various^ that debns impacts or P enetra- 

tions. The thermal cover Velcro attachment pads arc evi ent. 



Figure 455 

Photo No.: KSC-390C-228 1 .04 

Dup. Neg. No.: L91-10713 

L1SAR No.: EL- 1994-00562 

Photo Credit: KSC 

Photo Date: 3/23/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of 

Tray E10 
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m al^?ve7 let, o„e- s ix,h of the ,ray. The ,her- 

There are numerous black dots of various size thV^r^ ^ W<lS in the prefll £ ht Photograph, 
-ions. The rhemra, cover *“* i "*“* “ ~ 



Figure 456 
Photo No.: 

KSC-390C-228 1 .08 
Dup. Neg. No.: L9 1 -107 17 
LISAR No.: EL- 1 994-00563 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF 11 

Subject: Postflight Detail of Lower Left of Tray El 0 


Sit IOWer “ mer °" e - SiXth * “* - 

There are numerous black dots of various sizes th-u^'T ^ '* WdS the prefllght photograph, 
tions. The thermal cover Velcro attachment pads are ev.dem' ^ ^ lmpaCtS ° r penetra - 



Figure 457 

Photo No.: KSC-390C-228 1 .09 
Dup. Neg. No.: L9 1-10718 
LISAR No.: EL- 1 994-00564 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center of 
Tray E10 
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Figure 4SS (Postflighl). Tim r “J, Klb ive asit was in the preflight photograph. 

S ™eirblS l dtTof various sizes that indicate space debris impacts or penetra- 
tions. The thermal cover Velcro attachment pads are evi ent. 



Figure 458 

Photo No.: KSC-390C-228 1.10 

Dup. Neg. No.: L9 1-1 07 1 9 

L1SAR No.: EL- 1994-00565 

Photo Credit: KSC 

Photo Date: 3/23/90 

Location: KSC SAEF 11 

Subject: Postflight Detail of Lower Right ot 

Tray E10 


Figure 459 (Postflight). This close-up photograph is of the large 
of the thermal cover near the lower right corner ot the tray. 


discolored area at the edge 



Figure 459 

Photo No.: KSC-390C-2281.il 
Dup. Neg. No.: L9 1-10720 
LISAR No.: EL-1994-00566 
Photo Credit: KSC 
Photo Date: 3/23/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Discoloration in Lower 
Right of Tray E10 
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iS ?*' r E '° af,er ,he lhe ™' ««r has been 
penelralions of the thermal cover. The frame wi!h the V^cro 

cover is visible. velcro pads for attaching the thermal 



Figure 460 

Photo No.: KSC-390C-232 1 .03 

Dup. Neg. No.: L9I- 10729 

LISAR No.: EL- 1 994-007 1 2 

Photo Credit: KSC 

Photo Date: 3/26/90 

Location. KSC SAEF II 

Subject: Postflight Detail of Tray E10 
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Tray Ell 

Space Debris Impact Experiment (S0001) 

NASA LaRC c< - 

Trays: A5. A6, A, 2, Bl, B2. B6. B8, B... C4. C7. D2. D6. E., E4, E7. EM. FI. B. B. 

F7 F10, FI 1, G4, G8, and H5 

See section entitled "Tray A5” for a typical prefligltt photographic survey and expennren 
objective. 

Fig ure 46, f/rt W A portion of the pink and^msh-gray '£*£ 7Z 

els is a by-product of the chromic anodize coajngpro^^^ ^ ^ debris pane i a re by-products 

'have teen enhanced by the blue reflects. The light band along the 
fe^Tedge of the left debris panel is a reflection front the tray s, dewall. 



Figure 461 

Photo No.: S32-78-053 
Dup Neg. No.: L90-10436 
LISAR No.: EL-1994-00012 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray El 1 
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products of the f chromL*anIIiL P coattng procesf anTareno?" t^V^d^™ pane,s are by- 
exposure to the space environment The vertical streak h ‘ ,ttnbuted to contamination or 
; %h, P h„, ograph are no longer debris paneis in ,he in - 

from other experiments that were sipnifir-mti a , the sky is not present. Debris 
lower experiment tray sidewall at the inter y • Cgfa 6 ur ' n g the mission are visible on the 
Other experiment debris v^b” al dark "e^ ^ ^ ^ ^ 

edges and the tray sidewalls The lieht bnnH a i ,u • . m,erstUlon of th e debris panel outer 
is caused by lighUctmg ^ ^ ^ ^ ** ^ ° f * he ^ 



Figure 462 

Photo No.: KSC-390C- 1028.04 
Dup. Neg. No.: L90- 13378 
LISAR No.: EL- 1 994-00 1 40 
Photo Credit: KSC 
Photo Date: 2/9/90 
Photo Location: KSC SAEF II 
Subject: Postflight Survey of Tray El 1 
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Tray E12 

Interstellar Gas Experiment (AO038) 


JSC 

University of Bern 
Trays: El 2, F6, H6, and H9 

Experiment AO038 was designed to collect and isotopically analyze the noble gases in the 
pall ed that is formed as the local interstellar medium moves through the mtter solar 

system. 


Figure 463 (Preflight). The prelaunch photograph of the hardware for experiment AO038 
shows the orientation of two experiment canister housings that were mounted in » 12 ^ eep 
peripheral tray The canisters contained high-purity beryllium copper collecting foils. The : alu- 
minuni housing covers, which were removed prior to flight. 

from damage and large particle contamination during ground handling. y - P 

white to provide the necessary thermal control. 



Figure 463 

Photo No.: KSC-384C-538.12 

Dup. Neg. No.: L89-4424 

LISAR No.: EL- 1994-00045 

Photo Credit: KSC 

Photo Date: 1/30/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray E12 
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Figure 464 (In Flight). The color of the thermal control paint on experiment AO038 has 
hanged and now vane* from white to shades of brown. The shadows from the hay Twails 
hide most of the dark stain in the upper right corner of the tray. 



Figure 464 

Photo No.: S32-78-03 1 
Dup. Neg. No.: L90- 10431 
LISAR No.: EL- 1 994-00007 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray El 2 


hl J'?“Z- 46 l (P ° S f ig ^ th Brown stains are Prominent, especially around the openings in the 
* w • K* r U gn vo tage cab,e conn ectors. The beryllium copper collector foils are clearly 
vtstble thts photograph, as are the baffles near the top of the canister housing However tte 
ftne wtre mesh grtd ,s no. visible. Because of an experiment system malfunctfon “he earner 
collector foils that are visible were exposed for the total mission. 



Figure 465 

Photo No.: KSC-390C- 1069.09 

Dup. Neg. No.: L90- 13489 

LISAR No.: EL- 1994-00201 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray El 2 
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Figure 466 (Pos,. flight). This photograph is ^Tof tecant 

w— — ■ 



Figure 466 

Photo No.: KSC-390C- 1600.03 
Dup. Neg. No.: L9 1-10783 
LISAR No.: EL-1994-001 17 
Photo Credit: KSC 
Photo Date : 3/5/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray El 2 


installed on the canister housing to protect the space exp 



Figure 467 

Photo No.: KSC-390C- 1600.04 

Dup. Neg. No.: L91 -10784 

LISAR No.: EL- 1994-001 18 

Photo Credit: KSC 

Photo Date: 3/5/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Center ot 

Tray E12 


303 


Figure 468 (PostJUgh,). This photograph is of the 
the light brown discoloration in the tray corner. 


upper right one-sixth of the tray. Note 



Figure 468 

Photo No.: KSC-390C- 1 600.05 
Dup. Neg. No.: L91- 10785 
LISAR No.: EL- 1 994-00 157 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postllight Detail of Upper Right of 
Tray E12 e 




tray. Note 
cover was 



Figure 469 

Photo No.: KSC-390C- 1600.06 
Dup. Neg. No.: L9 1-10786 
LISAR No.: EL- 1994-00 158 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray E 1 2 
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Figure 470 (Po S ,fli g H„. This photograph is of the tower 
the brown discoloration around the grtd voltage plug to the letl ot tn 
installed on the canister housing to protect the space-exposed hardware. 



Figure 470 

Photo No.: KSC-390C- 1600.07 
Dup. Neg. No.: L9 1-10787 
LISARNo.: EL- 1994-00 159 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center ot 
Tray El 2 


Figure 471 ( Postflight ). This photograph is of the lower left one 
little, if any, discoloration present. 


-sixth of the tray. There is 


Figure 47 1 

Photo No.: KSC-390C- 1600.08 
Dup. Neg. No.: L91-10788 
LISAR No.: EL- 1994-00 160 
Photo Credit: KSC 
Photo Date: 3/5/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray E 1 2 


r ph ;r ,h ,! iower righi comer 

on the tray wall. g lt3ge P ' Ug and the w ell-defined discoloration pattern 



Figure 472 

Photo No.: KSC-390C- 1 60 1 .08 
Dup. Neg. No.: L91- 10775 
LISAR No.: EL- 1 994-00098 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right Corner 
Canister of Tray El 2 


loca£fr t £ri^ “ «f 1* grid voltage p,o g ,ha, was 

debris from one of the other Lperiment dtscolorat.on and the small pieee of 



Figure 473 

Photo No.: KSC-390C- 1602.04 
Dup. Neg. No.: L9 1-10795 
LISAR No.: EL- 1994-00654 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Grid Voltage Plug Of 
Upper Left Canister of E 1 2 
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discoloration pattern on the canister wall. 



Figure 474 

Photo No.: KSC-390C- 1602.05 
Dup. Neg. No.: L9 1-10796 
LISAR No.: EL-1994-00655 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Grid Voltage Plug 
Located to Right of Upper Left Canister of 
Tray E12 
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Tray FI 

Space Debris Impact Experiment (S0001 ) 
NASA LaRC 


F7, Flo! Fn 5 G4 6 G8,'and B H5 B2 ' ^ ^ B "’ C4 ' CZ ° 2 ' ° 6 ' EK E4 ’ E7 ’ El '• Fl - F3, F5, 
obj^r" 0 " eMi,led " Tray A5 " ,0r « P"®* Photographic survey and experiment 


" m r! he two debris ** a 

reflections of the blue sky. The vertical streaks in the n- ** P<m Can be attnbuted to 
izing that have been enhanced significantly by the blueTefleT by T Pr ° d ' ) ICt * of chr °mic anod- 
discolorations are visible near the vertical cemer of elch p^nel b ' Ue 



Figure 475 

Photo No.: S32-78-036 

Dup. Neg. No.: L90- 10432 

LISAR No.: EL- 1 994-00008 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray FI 
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Figure 476 (Postflight). The pink and greenish-gray tints on the two debris panels are by- 
products of the chromic anodize coating process and are not attributed to contamination or 
exposure to the space environment. The vertical streaks that were on the panels m the in-flight 
photograph are still visible, but they are much lighter because the reflection of the sky is not 
present The same can be said for the two discolorations; they are still visible, but are much 
lighter. The light band along the sides and across the bottom of the panels is caused by light 
reflecting from the tray sidewalls. 



Figure 476 

Photo No.: KSC-390C- 1066.07 

Dup. Neg. No.: L90-13476 

LISAR No.: EL- 1994-00 186 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray FI 
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Tray F2 

Seeds in Space Experiment (P0004-1) 

George W. Park Seed Company, Inc. 

Tray: F2 

The objectives of this experiment were to evaluate the effects of space radiation on the sur- 
vivability of seed stored in space under sealed and vented conditions and to determine the pos- 
sible resulting mutations and mutation rates. 

Space-Exposed Experiment Developed for Students (SEEDS) (P0004-2) 

NASA Headquarters 
Tray: F2 

The objectives of this experiment were to involve a very large number of students in a 
national project to generate interest in science and related disciplines; to offer students from the 
elementary level through the university level an opportunity to participate firsthand in an 
experiment with materials flown in space; to permit active involvement in classroom experi- 
ment design, decision making, data gathering, and comparison of results; and to emphasize a 
multidisciplinary approach to the project involving subject areas other than science. 

Linear Energy Transfer Spectrum Measurement Experiment (P0006) 

University of San Francisco 

NASA MSFC 

Tray: F2 

. l T ^ C .°!^ eC * IVe /^ ex P enment was to measure the linear energy transfer (LET) spectrum 
behind different shielding configurations. 
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«* ^ ™ o " ,hem,a ' cover are 

visible around the perimeter and on top of each of the dome canisters. 



Figure 477 

Photo No.: KSC-384C-297 .03 

Dup. Neg. No.: L84-07124 

LISAR No.: EL- 1994-007 19 

Photo Credit: KSC 

Photo Date: 1/19/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray F2 


Figure 478 (Prcflighl). This photograph is of the “ '" 0 “"^ 

Thermal control was accomplished by using a thin (- Because the thermal cover 

material identical to t, ha, used the tray, 

is highly reflective, it mirrors images, lights, and colors trom 



Figure 478 

Photo No.: KSC-384C-299.05 

Dup. Neg. No.: L84-7150 

LISAR No.: EL- 1994-00199 

Photo Credit: KSC 

Photo Date: 1/19/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray F2 
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dam^^Thl^hree di^rk tpois^mDe*^^ TefloiUlKrmal eover appears to be without physical 

ngh, edge oj thTcover Vl“ ** f ™> «* 

other photographs. P* . e lighter areas appear diffuse in 



Figure 479 

Photo No.: S32-89-023 

Dup. Neg. No.: L90-I0497 

LISAR No.: EL- 1 994-00 1 32 

Photo Credit: JSC 

Photo Date: I/I 2/90 

Location: In Flight 

Subject: In-Flight Survey of Tray F2 


Thes*™,^^ \ s withollt Physical damage, 

appears specular except for , 7 ' hermal *»• "> S'*™!. 'he thermal cover 

~| P A simi,arc^:™:= 



Figure 480 

Photo No.: KSC-390C- 1465.03 

Dup. Neg. No.: L91-1553 

LISAR No.: EL- 1 994-00 1 93 

Photo Credit: KSC 

Photo Date: 2/23/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray F2 
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Figure 481 (Postflight). This close-up photograph is of the diffuse area of the thermal 
cover. Surrounding areas are specular and reflect nearby suiioundings. 



Figure 481 

Photo No.: KSC-390C- 1465.05 
Dup. Neg. No.: L91-1555 
L1SAR No.: EL- 1994-00389 
Photo Credit: KSC 
Photo Date: 2/23/90 
Location: KSC SAEF 11 

Subject: Post flight Detail of Diffuse Area of Tray F2 


Figure 482 (Postflight). This oblique view of the thermal cover shows the diffuse area of 
the thermal cover. 



Figure 482 

Photo No.: KSC-390C- 1465.07 
Dup. Neg. No.: L91-1557 
LISAR No.: EL- 1 994-00390 
Photo Credit: KSC 
Photo Date: 2/23/90 
Location: KSC SAEF 11 

Subject: Postflight Detail of Diffuse Area of Tray F2 
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Tray F3 

Space Debris Impact Experiment (S0001) 
NASA LaRC 


F7,^FU 5 G4 6 G8,'a n d B i5 B2 ' * B8 ' B "' E ‘- E7 ' E "' El ' * 

objective^ 11011 ent ' tled Tmy A5 f ° r 3 tyP ' CaI preflight Photographic survey and experiment 
No individual in-flight photograph was available. 


Figure 483 (Postflight). The pink and greenish-gray tints on the two debris panels are by- 
products of the chromic anodize coating process and are not attributed to contamination or 
exposure to the space environment. The light band along the sides and across the bottom of the 
panels is caused by light reflecting from the tray sidewalls. 


H Figure 483 

Photo No.: KSC-390C-833.08 

Dup. Neg. No.: L90-I3367 

LISAR No.: EL- 1 994-001 75 

Photo Credit: KSC 

Photo Date: 2/7/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray F3 
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Tray F4 

A High-Resolution Study of Ulmtheavy Cosmic Ray Nuclei (UHCRE) (AOI78) 

Dublin Institute for Advanced Studies 
ESA at ESTEC 

Trays- A2. A4, AID, B5, B7, C5, 06. C8, Cl 1 . Dl. D5, D7. Dl 1, E2. EIO. and F4 
See section entitled “Tray D5" and figure 319 for a typical preflight photograph of expert- 
merit A0178. 

Fig »re 4S4 an Flight). The thermal cover a = ,o be 

small circular areas that appeal t P where Velcro attachment pads 

photograph. wrinkled spots on the <"0 ^ ^ cover edges occlirs 

SweTn the Imlchmem pads. The ground strap is in place and has no visible damage. 



Figure 484 

Photo No.: S32-77-092 

Dup. Neg. No.: L90- 10422 

LISAR No.: EL- 1994-00002 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray F4 
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COVer , aPP T !° * ^ and intact. Because of 
The thermal cover is less aTtalZ T m ‘ fligh ' pho, °« ra P h are no, apparent, 

tnal cover are areas wheri veto an chn 1 8 f ’“'Tt' "• ^ °" «■ <her- 

sealloped effect around d* „,ver edt ~ tetl " L° "* ^ of «* — • The 

is m place with no visible damage, but it appears darker. “ ** ^ The * round slra P 



Figure 485 

Photo No.: KSC-390C-832.02 

Dup. Neg. No.: L90- 13349 

USAR No.: EL- 1 994-00 1 7 1 

Photo Credit: KSC 

Photo Date: 2/7/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray F4 


mal^tw^Tap^a^iC^^x^^r'x^th^no^rp^rent^daniag^Th^seein'rd to be'n 0 ^** 16 
ir^r a^ ,h c:,r y pa t Te h ^s re ^;^^ ° f fhe ~ - .L^re?=T„ s ;^r 

attachment pads are evident " Penetrat '° n d,sco,oratio ^ are visible. The Velcro 



Figure 486 


Photo No.: KSC-390C-22 12.05 
Dup. Neg. No.: L91- 10848 
LISAR No.: EL- 1 994-00536 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Left of Tray 


F4 


316 


Figure 487 (Po^M).^ Photograph is 

thermal cover has no apparent damage, owe result in various light and 

-C ^ o, are visible. The Velcro thermal 

cover attachment pads are evident. 



Figure 487 

Photo No.: KSC-390C-221 2.06 

Dup. Neg. No.: L9 1-10849 
LISAR No.: EL- 1994-00537 
Photo Credit: KSC 
Photo Date: 3/22/90 

Location: KSC SAEF 11 f 

Subject: Postflight Detail of Upper Center ot 

Tray F4 


Figure 488 (Postflight). This photograph is beginning to 

thermal cover has no apparent damage, owe , t in var j OU s light and 

rsrs? l are ,*■*. - ve, cro 

ment pads are evident. 



Figure 488 

Photo No.: KSC-390C-22 12.07 
Dup. Neg. No.: L9 1-10850 
LISAR No.: EL- 1994-00538 
Photo Credit: KSC 
Photo Date: 3/22/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray 
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»"««"■ of .he ,ray. The ,her- 

IS not present here. The reflective properties of f hp g °P dt fueness on other parts of the tray 

light and color patterns. A very few impact or penetra^^r^ ^ ° f ^ C ° Ver result in various 
attachment pads are evident. ' P P netration discolorations are visible. The Velcro 



Figure 489 


Photo No.: KSC-390C-22I2.1 I 
Dup. Neg. No.: L9I- 10854 

L1SAR No.: EL- 1 994-00539 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower 


Left of Tray F4 


men, pads are evident Pene, radon d.scoloranons are visible. The Velcro anach- 



Figure 490 


Photo No.: KSC-390C-2212.12 
Dup. Neg. No.: L9 1-10855 
LISAR No.: EL- 1 994-00540 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower 
Tray F4 


Center of 
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Figure 491 (Postflight). This photogi^rtws^ ^ of some opaqueness 

thermal cover appears specular wU no app £ uneven surface of the cover result in 

or penetration — ons are visible. 

The Velcro attachment pads are evident. 



Figure 491 

Photo No.: KSC-390C-22 1 4.02 
Dup. Neg. No.: L9 1-10857 
L1SAR No.: EL- 1994-00541 
Photo Credit: KSC 
Photo Date: 3/22/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right ol Tray F4 


Figm 4n<ros mt m- *»<■*** ,he rigM sWe ° f lhe ,henna ' 

which appears less specular than the left side. 


Figure 492 

Photo No.: KSC-390C-22 1 4.03 
Dup. Neg. No.: L91-10858 
LISARNo.: EL- 1994-00542 
Photo Credit: KSC 
Photo Date: 3/22/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Right Side of Tray F4 



Tray F5 


Space Debris Impact Experiment (SOOOl) 
NASA LaRC 


F7, Fia Fn 5 G4 6 G8,'and B H5 B2 ’ ^ “* B "’ C4> C7 ' D “ Dh - El - E4. E7. El I, FI, F3. F5. 
obje S c“ve eC "° n en, "' ed ' Tray A5 " f0r 3 Wto* Photographic survey and expenmen, 


products of ,he ,wo debris Panel* are by- 

exposure ,0 the space environment. Fingemrints atone' Z ? T* '° comami n‘* li °" or 
indicate improper preflight handling and cleaning. " CCn er edgeS 0< the debris panels 



Figure 493 

Photo No.: S32-77-045 

Dup. Neg. No.: L90-104I I 

LISAR No.: EL- 1 994-00677 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray F5 
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Fi g ure 494 (ftflW* The greenish-gray 

products of the chromic anodize coating process e cent er edges of the debris panels 

of the panels is caused by light reflecting from the tray sidewalls. 



Figure 494 

Photo No.: KSC-390C- 1 035 .04 

Dup. Neg. No.: L90- 13449 

LISARNo.: EL- 1994-001 82 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray F5 
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concentration on the lower left tray wall. y ” ’ however ’ there is a heavier 



Figure 498 

Photo No.: KSC-390C- 1563.06 
Dup. Neg. No.: L91-1 1327 
LISAR No.: EL- 1 994-0029 1 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Tray F6 


Figure 499 (Postflight). This close 
here is an area of concentrated brown 


-up photograph is of the lower left 
discoloration on the lower tray wall. 


corner of the tray. 



Figure 499 


Photo No.: KSC-390C- 1564.1 1 
Dup. Neg. No.: L91-1 1343 
LISAR No.: EL- 1 994-00292 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower 


Left of Tray F6 


Figure 5 00 (Postflight). This close ^| 1 f ^'^ 1 > '^*^ P pI there isaS-defined discoloration pat- 
'Z "'u^ wall. The cover was installed on the canister housing to 

protect the space-exposed hardware. 



Figure 500 

Photo No.: KSC-390C- 1565.01 
Dup. Neg. No.: L91-1 1344 
L1SAR No.: EL- 1994-00293 
Photo Credit: KSC 
Photo Date: 3/5/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray F6 


tray^onom^and^^t^^of t^e canister boxM^rne'tte^ist^ ofTh^elec- 

trical leads on the canister wall. 



Figure 501 

Photo No.: KSC-390C- 1 565.02 
Dup. Neg. No.: L9 1 - 1 1 345 
LISAR No.: EL- 1994-00308 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Grid Voltage Plug Area 
of Tray F6 
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Figure 502 (Postflight). This close 
and shows the contrast in discoloration 


-up photograph is of the lower right corner of the 
of the side walls. 


tray 



Figure 502 

Photo No.: KSC-390C- 1 565.04 
Dup. Neg. No.: L91-1 1347 
LISAR No.: EL- 1 994-00309 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Riuht Comer of 
Tray F6 


canister on the trayTalf AlwSotte faiiS < *'| 1Ph Sh<>WS ' he discoloralion P al ' er " of the 
canister wall and a ^ u " «* 

installed on the canister housing proved ^ ^ 



Figure 503 

Photo No.: KSC-390C- 1565.08 
Dup. Neg. No.: L9I-1 1350 
LISAR No.: EL- 1 994-001 15 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Canister Area of 
Tray F6 
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Figure 504 < Postflight ). This close-up photograph of the lower left comer 
the contrast in amount of discoloration. 



Figure 504 

Photo No.: KSC-390C- 1565.09 
Dup. Neg. No.: L91-11351 
L1SAR No.: EL-1994-001 16 
Photo Credit: KSC 
Photo Date: 3/5/90 
Location: KSC SAEF 11 
Subject: Postflight Detail of Lc 
Tray F6 


of the tray shows 


Left Comer of 
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Tray F7 


Space Debris Impact Experiment (S0001) 
NASA LaRC 


F7, FKX FI l, G4 6 G8, 1 and B H5 B2 ’ ^ B8 ’ B * *’ C4 ’ C7 ’ ° 2 ’ ° 6 ' El ’ E4 ’ E7 ’ En > FI, F3, F5, 

objective^ 1100 Cntltled Tray A5 for a ty P lcal Preflight photographic survey and experiment 


on th/ uppe^ray ^dfwall ‘™ y damp dot color - The discolorations 

assembly. A portion of the pink and ereenish ngerP ? ntS ^ handlmg durin g the experiment 

Of the chromic anodize X pXZX “ ” “ by - p ™ d “ 

reflections of the blue sky The horizontal str P 1 / P u ^ ,ntensity can he attributed to 
■streaks on the let, debris panel Le bTX „t h° n deWs Panel and ,he «™al 

by the blue reflection. The light band aVnt the , 7'! anod,z,ng that have been enhanced 
from the tray sidewall. § g ^ edge ° f the *bri* panel is a reflection 



Figure 505 

Photo No.: S32-82-026 

Dup. Neg. No.: L90- 10459 

LISAR No.: EL- 1 994-00039 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray F7 
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Figure 5 06 (For, flight)- ™e pink and 

sidewalls. 



Figure 506 

Photo No.: KSC-390C- 1 032.02 

Dup. Neg. No.: L90- 13424 

L1SAR No.: EL-1994-00177 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray F7 
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Tray F8 


Space Environment Effects on Fiber Optics Systems (M0004) 
Air Force Weapons Laboratory 
Tray: F8 


The objectives of this experiment were to assess the survivability 
ink design for application in future spacecraft systems and to collect 
the effects of space environmental conditions on link performance. 


of a hardened 
, analyze, and 


fiber optic 
document 


Figure 507 (Preflight). This experiment included four active linked fiber ontic cahW- 

SSpilil 

IITRI S13G-LO white paint to lethal ^ ^ Wkh 



Figure 507 

Photo No.: KSC-384C-293.07 
Dup. Neg. No.: L84-7104 
LISAR No.: EL- 1 994-00383 
Photo Credit: KSC 
Photo Date: 1/19/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray F8 
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Figure 508 (In Flight, . The coils 

- — - be — 



Figure 508 

Photo No.: S32-76-020 

Dup. Neg. No.: L90-10379 

LISAR No.: EL- 1994-00664 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Llight 

Subject: In-Flight Survey of Tray F8 


Figure 509 (For, flight,. Colors of ah thiee of ®er ophc cab,, have 

changed significantly. The lower right cab le, which « 8 Y „ ow navy blue . The 

brown. The lower left cable, which wa: L g ^ s Z gray m night, is now light gray, 
upper left cable, which was origina y ye brown . The Chemglaze white paint on the 

“ : ttvzA. - - si 3 °- lo ~ paint on lhe 

'S cover plate has changed to a uniform light tan. 



Figure 509 

Photo No.: KSC-390C-1 145.02 

Dup. Neg. No.: L9 1-15071 

LISAR No.: EL-1994-00191 

Photo Credit: KSC 

Photo Date: 2/18/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray F8 
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cable l “is„ ,he "r; lefi coii ° f ° P ' k «"*• ™« 

the silicone-rubber spacers under he coi a 1 11 7 \ ^ dM " er blue The color of 

The spacers appear have discolored 7he caWes bIwITi “ , ^ ^ «*«' >™">- 

lower left corner of the tray. discolorations have appeared at the 



Figure 510 


Photo No.: KSC-390C- 1 145.03 
Dup. Neg. No.: L91 -15072 
LISAR No.: EL- 1 994-00306 
Photo Credit: KSC 
Photo Date: 2/18/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left 
Coil of Tray F8 


Fiber Optic 


cable that was origin^ly^os^!' Mack'is^w darkh^ l0W fh ° f fiber op,ic cabk ' The 

ers under .he co/auachTL, Cl Th' 

^.he cables. There is sonre disco, ora, icf near 



Figure 5 1 1 

Photo No.: KSC-390C- 1 145.04 
Dup. Neg. No.: L91- 15073 
LISAR No.: EL- 1 994-00307 
Photo Credit: KSC 
Photo Date: 2/18/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower Right Fiber 
Optic Coil of Tray F8 
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Figure 5/2 M* This photograph is of -he two 2<Kn coil. 

'he upper left part ot the tray. These c J’^Jj^aTwas slate gray in the in-flight photograph, is 
ISL £ brown in the 

““eT^TX^^ 'he cabies. There is a, so discoloration on the 
mounting plate just above the coils and on the tray at the upper left comer. 



Figure 512 

Photo No.: KSC-390C-1 145.05 
Dup. Neg. No.: L91- 15074 
LISAR No.: EL- 1994-00322 
Photo Credit: KSC 
Photo Date: 2/18/90 

Location: KSC SAEF II . 

Subject: Postflight Detail of Fiber Optics Links in 

Upper Left of Tray F8 
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Tray F9 


Cascade Variable-Conductance Heat Pipe (CVCHP) (AO076) 
McDonnell Douglas Astronautics Company 
Tray: F9 




x:. moni,orins ^ 2 ' ::= 

left corner. The outside of experiment AO07f,° ' 5 lray Jnd ,he radla,or P anel ls In the lower 
covered with a mult layer i„,m, Z T'”' C °" eC, ° r ^ radia '° r P anels ' was 

film that was coated whh Zoodeoos ed , ° U ‘ er ,ayer ° f 0 - 076 -""-">icfc Kapton 

materials, part of an atomic oxygen coalings ° f 

to the cover of the external thermal blanket with Kapton tape ’ a " aChed 



Figure 513 

Photo No.: KSC-383C-44 18.02 
Dup. Neg. No.: L84-7310 
LISAR No.: EL- 1 994-00302 
Photo Credit: KSC 
Photo Date: 12/8/83 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray F9 
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Figure 514 (In Flight). Aluminum parti ; ^ is a line of dark discoloration 

ment AO076 are visible on the uppei struc u ‘ ce gnd therma | pane l. An area under- 

on this intercostal that was adjacent to t e e g ; interior. The external materi- 

neath the edge of the thermal panel allowec * ^ L the bla " ket 

als of experiment AO076 have changed sign, ^^ were used to secure the blanket, 
appears to be completely eroded, except un denos i te d aluminum as a cover. Aluminum 

The erosion left only a very thin and also areas of the 

coating residue has covered a por 10 w Qn the tray lower flange indicates that the alu- 

upper and lower flanges of the ray^ ■ Qne of tWQ thin -film atomic oxygen experiment 
minum extends several inches beyo y . attached The layer of Kapton tape 

patches is gone and the other does no, appear to y “ e remajni y „ g . The remaining 
over the thin-film strips appears to be eroded with only the adno ^ ^ ^ 

atomic oxygen experiment materials have chan* ' W with a light brown 

aPPe ” '“s' 6 

discoloration over most of the surfa . material and exposed the silver beneath to 

ammjc degraded thermal blanket material appear to be adhered to 

the surface of the radiator panel. 



Figure 5 1 4 

Photo No.: S32-78-087 

Dup. Neg. No.: L90-10448 

L1SAR No.: EL- 1994-00020 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray F9 
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«* ~a, on the right has a hath 
neath the edge of the thermal panel allows vSt°n. T'' An area U " der - 

the degraded experiment AO076 thermal cover that were lot. t "T'"' Alum,num P ieces of 
tograph are gone. The external surface of the experiment At^m h "“l ,n ‘ l1i * hl ph °‘ 
from that observed in the in-flight photoeranh The tiv bas cban 8 ed dramatically 

which was left after the Kapton fflm Tofef 1 1 of vapor-deposited aluminum, 

are left near the edges of the ^e^ a 7bt n J «■* fragments of the coating 

which was used to Separate the , hern, a. 

aluminized Kapton film in the thermal hi • UI / ^ an ^ et and between sheets of 
near the buttons tha, were mTcure 1 hhnf Tt * 7 ' he ^ of ,he bla " te ^ 
folded over the left side of the mdS or J n el ^ ° f *• Dacro " « 

black chrome solar collector panel i« ,, P ar ^ e d,scolor ation on the right side of the 

that covered the area in the in-flight photograph 6 Th^ “ the aluminum coating 

atomic oxygen experiment patch ind s th7 L r °™ nmion of the rema ining thin-film 
that the attachment is very TS r “ “ *° ^ DaCr ° n mesh a " d 

film strips appears to have eroded thus xn 1 T°T P " ^ C ° Vered the ends of the thin- 

atomic oxygen experiment The remaining materials of the 

Teflon coating of the radiator panel appears difm m ^ f VCrely de S raded - The silvered 
of the surface The white evenlv spaced H' - 7 * * Sht brown dlsc °loration over most 

along the edges of the panel appear to be abote coTntemunk flm l,orizonlal centerline and 
the experiment. The black spots on the radiator panel ° ^ 6 SCrews used to Kemble 

trated the Teflon material and exposed the silver hen ‘° ^ ' mpaCt Craters that P ene ' 

degraded thermal blanket material which ann T t ° | at ° m,C ox yg en fl ux. Particles of the 

panel in the in-High, photogmph “'e^e ^ “ “ adhere '° lhe “**«» <* «» radiator 



Figure 515 

Photo No.: L90-1X26 

LISAR No.: EL- 1 994-(X)354 

Photo Credit: LaRC 

Photo Date: 3/12/90 

Location: KSC SAEF II 

Subject: Postflight View of Tray F9 
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Figure 516 (Postflight). This photograph is of the tray after the atomic oxygen 
was removed. 


experiment 



Figure 516 

Photo. No.: KSC-390C-2 157.03 

Dup. Neg. No.: L91-1 1449 

LISAR No.: EL- 1994-005 19 

Photo Credit: KSC 

Photo Date: 3/21/90 

Location: KSA SAEF II 

Subject: Postflight Detail of Tray F9 


Fie »re 517 (Postflight). This 

coating of vapor-deposited aluminum, n mesh material are visible along 

only fragments of the thermal blanket remain. Pieces o Dae J blanket . The large 

the edges of the blanket t ^ oHhe b ack chrome solar collector panel appears to be 

t — coating that covetet, the atea in the in-High, 

photograph. 



Figure 5 1 7 

Photo No.: KSC-390C-2 157.04 
Dup. Neg. No.: L91-1 1450 
LISAR No.: EL- 1994-00520 


oto Credit: KSC 
oto Date: 3/21/90 

cation: KSC SAEF II Q 

bject: Postflight Detail of Upper Left of Tray F9 
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Figure 518 

Photo No.: KSC-390C-2 157.05 
Dup. Neg. No.: L91-1 1451 
LISAR No.: EL- 1994-00521 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location. KSC SAEF II 

Subject: Postflight Detail of Upper Center of 
Tray F9 


Figure 519 ( Postflight ). This photograph is of the upper right one-sixth of the trav The rh 
coating of vapor-deposited aluminum left after the K,n n ri f '! he dy ‘ The thm 
only fragments of the thermal btaSceV ^ remam Sml '^entially gone and 



Figure 519 

Photo No.: KSC-390C-2 157.06 
Dup. Neg. No.: L91-1 1452 
LISAR No.: EL- 1 994-00522 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray F9 


338 






Figure 520 

Photo No.: KSC-390C-2 1 57 .07 
Dup. Neg. No.: L91-1 1453 
LISAR No.: EL- 1994-00523 
Photo Credit: KSC 
Photo Date: 3/21/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left of Tray F9 


Figure 521 (Postflight). This .^° t0 ^^|gf| S a fter 'the erodeij.Ts es^ntiaHy gone 



Figure 52 1 

Photo No.: KSC-390C-2 1 57 .08 
Dup. Neg. No.: L91 -11454 
LISAR No.: EL-1994-00524 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Center ot 
Tray F9 
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No,e the dark brown discoloration a, the edge of 



Figure 522 

Photo No.: KSC-390C-2 157.09 
Dup. Neg. No.: L9I-1 1455 
LISAR No.: EL- 1 994-00525 
Photo Credit: KSC 
Photo Date: 3/21/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Lower Right of Tray 


F9 
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Tray F10 

Space Debris Impact Experiment (SOOOl) 


NASALaRC 

Trays: A5, A6. A, 2, Bl, B2. B6. B8, B, C4, C7, D2. D6. EI, E4. E7. EM. FI, F3, F5, 
F7 F10, FI 1, G4, G8, and H5 

See section entitled "Tray A5” for a typical preflight photographic survey and expenment 
objective. 

No in-flight photograph was available. 

... (Postflieht) The green tint on the two debris panels is a by-product of the chro- 



Figure 523 

Photo No.: KSC-390C- 1655.07 

Dup. Neg. No.: L91-1 1492 

LISAR No.: EL- 1 994-00262 

Photo Credit: KSC 

Photo Date: 3/6/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray F10 
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Tray Fll 

Space Debris Impact Experiment (S0001) 
NASA LaRC 


F7, FKX FI K G^GS.'and 8 ^ 82 ’ ^ ^ B ' *’ C4 ’ C7 ’ ° 2, ° 6 ’ E1) E4 - E7 ' FI, F3, F5, 
objective 601 ' 0 " ent ' t,ed Tfdy A5 t0f 3 typiCal preflight photographic survey and experiment 


by-^^uct oHhe^chrOTnfc am^e'coatina 16 tim °" ^ tW ° debr “ pa " e1 ' « ■ 

reflection of the sky. The vertical streaks onT^h S ° me b ‘ Ue Can be attributed to 

anodizing that have been enhanced by the blue reflection 'rh 9 ^ ^ by ‘ products of chromic 
of the right debris pane, appear to beL^^ ^ <* «° P 



Figure 524 

Photo No.: S32-78-069 

Dup. Neg. No.: L90-I044I 

LISAR No.: EL- 1 994-000 1 5 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray FI I 
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Fig*r*525 MW- The pink and £> « 

products of the chromic anodize coattng process and. « “1^^, degraded during the 
exposure to the space enviionmenl. e ns it d intersection with the right tray 

Idde^^l^A 'la^^piece is '^^ated^in'rt^'upp&t' ^^nel 

m hand along the stdes and across the bottom of the 
panels ix'caused by light reflecting from the tray sidewalls. 



Figure 525 

Photo No.: KSC-390C- 1 028.03 

Dup. Neg. No.: L90- 13377 

L1SAR No.: EL- 1994-001 39 

Photo Credit: KSC 

Photo Date: 2/9/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray FI 1 
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Tray F12 

Low-Temperature Hear Pipe Experiment Package for LDEF(HEPP) (SI 00 1 ) 

NASA GSFC 

NASA ARC 

Trays: FI 2 and HI 

and ^t^e^ w-tem j^rature teat rhpes ‘° d ' tem ’ ine ^ for conventional 

gravity for an exte'de , m m " S T P erf °"" a "“ Zero 

zero gravity, and to determine dWe ooeratlon h T P °" Capabili,y ot cach heal PiP= in 
and transient behavior. P h Js lorwa rd conductance, turndown ratio. 


SI00I w th h< th OWer Parl ° f lhe phot °S ra P h arc non- 
radiator and radiator shield panels located m The left’ ha f oftheT SllPP ° rt eqU ' pmem ' t| k 
T eflon tape to provide the desired ootie , Tn y Were coveled ^i" 1 "'vered 

except the radiator shield panels and the ,', 0 ,,!!, '. , K ou, * lde of » K experiment SI00I, 
blanket that had an outer Kapton film layer coaled will C ° Ve '. ed Wllh a multilayer insulation 
Two patches of thin-film materials, pan of an all vapor-depostted aluminum on one side, 
patches of 13 samples each. 1 wire T™ thal insisted of 5 

FI 2, and HI), were attached to the cover onheTxlrnaTlemmlTlTnke^wTh Kaphm tap! ^ 



Figure 526 

Photo No.: KSC-383C-4425.08 

Dup. Neg.: None 

LISAR No.: EL- 1 994-003 1 9 

Photo Credit: KSC 

Photo Date: 12/07/83 

Location: KSC SAEF II 

Subject: Preflight Survey ol Tray FI 2 
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Figure 527 (In Flight). The radiator and the side 

apparently caused by the lighting and the reflec . . theTeep blue. The Teflon tape 

shields are discolored by a brown statn that ,s v s b e through he *eP ^ a , 

used to provide continuity between the side hteld and^nd shteld ^ djsco|ored . The 

the outer edges. The tape and the area. y condit i on; however, the lower patch ot 

external thermal control blanket appears o g degraded samples. Several of the 

the atomic .oxygen - <"'» « “*■ °“ 

— in -he upper palch appear to have survived better, bu, they 

are wrinkled and have distorted shapes. 



Figure 527 

Photo No.: S32-78-036 
Dup. Neg. No.: L90- 10432 
LISAR No.: EL- 1994-00008 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray F12 
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radia,,„ shields have fine verfica, marks ,ha, 

stain appears at the intersection of the end shipld 6 1^° ° ICd by d brown stain - A dark er brown 
silvered Teflon tape, whS T T ^ ™ COmer the 

tially covered by the tape appears clefn and h ^ EF ^ ructure ; has P^led away. The area ini- 
The external thermal control blanket has or k k ° a 116 y U vertical ,ine ot discolored material, 
it appears more fragile than in the prelaunch Xtog^ ^ 

expenment materials has many severely degraded samnle, Sp , .P . h a ‘° miC ox ^ en 
t.ons eroded away and remain attached at only one end Othef maTerials mater ! a,S . have sec * 
have only fragments that remain. The materials in the imner h h com P let ely gone or 



Figure 528 

Photo No.: KSC-390C- 1069.08 

Dup. Neg. No.: L90- 13488 

LISAR No.: EL- 1994-00 190 

Photo Credit: KSC 

Photo Date: 2/8/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray FI 2 
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Tray G2 

Free-Flyer Biostack Experiment (AO015) 
Institute for Flight Medicine, DFVLR 


Trays: C2 and G2 

This experiment investigated the biological effect of cosmic 
biomolecules, cysts, spores, and plant seeds. 


radiation 


and microgravity on 


„ • t innis consists of 12 hermetically sealed aluminum 

Figure 529 (Preflight). Experiment * w hite paint. The canisters contain the test 

housings that were coated with Chemgaz “ baseplate. Two housings have windows 

specimens and are mounted on an ^ diatlon absorption and a light f.l- 

r c ^ <»- ** - - - — 

incoming radiation from the albedo of the Earth. 



Figure 529 

Photo No.: KSC-384C-14.09 

Dup. Neg. No.: L84-701 1 

LISAR NO.: EL- 1994-00331 

Photo Credit: KSC 

Photo Date: 1/9/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray G2 
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the edge of the black Lrmll^ locations that are adjacent to 

tray side walls. The Biostack Experiment A Of) IS ™ ° canisters in the right and lower 

place. The exposed Kapton H foil that covered w^n * SUrV ' Ved W ' th a11 har dware in 
because of positive internal pressure, but remains intaT deteC ‘° r h ° Usin S s is ^formed 



Figure 530 

Photo No.: S32-76-068 

Dup. Neg. No.: L90-I0392 

L1SAR NO.: EL- 1 994-00669 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray G2 


with no visible ^d^^e^The^^peri^enThoushi^ arS *° ^ the extended m^ion 

place. The detector housings appear to have ^ v*?* and a " hardware is securely in 

The Kapton FI foil that covered windows in two dete h Sim ' ,ar ‘° that on the tra y hardware, 
damaged during the extended mission. The perforated' r fi hOU !' ngS d ° CS not a PP ear to have been 
has a slight tan discoloration, but there is no indication ofXjge.^ 0 ^ ^ deteCt ° r housin g s 



Figure 53 1 

Photo No.: KSC-390C- 1938.09 

Dup. Neg. No.: L91-1 1607 

LISAR NO.: EL- 1 994-00282 

Photo Credit: KSC 

Photo Date: 3/14/90 

Location: KSC SAEF II 

Subject: Postflighl Survey of Tray G2 
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appear to have a light stain. 



Figure 532 

Photo No. KSC-390C-1938.10 
Dup. Neg. No.: L91-1 1608 
L1SAR NO.: EL-1994-00437 
Photo Credit: KSC 
Photo Date: 3/14/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Lett ot Tray G_ 


appear to have a light stain. 



Figure 533 

Photo No. KSC-390C-1 938.1 1 
Dup. Neg. No.: L91-11609 
LISAR NO.: EL-1994-00438 
Photo Credit: KSC 
Photo Date: 3/14/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Lett ot Tray 


349 


experiment and^M^liardvvare^is^Nec^anv^n^plac^"^^^^ °/ ^ 

appear to have a light stain. y ,n P lace - The detector 


tray. The 
housings 



Figure 534 

Photo No. KSC-390C- 1 938. 1 2 
Dup. Neg. No.: L9I-1 1610 
L1SAR NO.: EL- 1 994-00439 
Photo Credit: KSC 
Photo Date: 3/14/90 
Location. KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray G2 


experiment? 5 ^ ^ 7 ^ Th ph ° t0graph ls of ,he “PPe 
experiment housings are intact and all hardware is securel 

appear to have a light stain securel 


right one-fourth of the tray. The 
in place. The detector housings 



Figure 535 

Photo No. KSC-390C- 1939.01 
Dup. Neg. No.: L91-1161 1 
LISAR NO.: EL- 1 994-00440 
Photo Credit: KSC 
Photo Date: 3/14/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray G2 
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Tray G4 

Space Debris Impact Experiment (S0001) 


NASALaRC 

Trays: AS. A6. A.2. B>, B2. B6. B8. BU.C4. C7. D2. D6. EI.B4. E7. EH. R. «*. 

F7, F10, FI 1, G4, G8. and H5 

See section entitled “Tray AS" for experiment objective. No indivtdna, prefltgb, or ,,,-fltgh, 
photograph was available. 


environment. A brown stain is located in the lower right corner ot the tray. 



Figure 536 

Photo No.: KSC-390C-2309.il 

Dup. Neg. No.: L9 1-1 1626 

LISAR NO.: EL- 1994-003 14 

Photo Credit: KSC 

Photo Date: 3/26/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray G4 
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Tray G6 


Growth of Crystals From Solutions in Low Gravity (A0139A) 
Rockwell International Science Center 
Technical University of Denmark 
Tray: G6 


•- - * ■*** **•«• ** ** 


thernia^^ source ' Th ^ experiment was 

clips, which were installed on the experiment t Y vi ^' num U)ver P ,ate that was attached to 
cover plate was coated with ^ ° l "'™ rd ,ad "« ««*«* °» ^ 

The aluminum surface tha, waS^‘ 



Figure 537 

Photo No.: KSC-384C-256.02 
Dup. Neg. No.: L89-4391 
LISAR NO.: EL- 1 994-0038 1 
Photo Credit: KSC 
Photo Date: 1/18/84 
Location: KSC SAEF II 
Subject: Preflight Survey of Tray G6 
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tape residue that have turned brown. 



Figure 538 

Photo No.: S32-76-066 

Dup. Neg. No.: L90- 10391 

L1SAR NO.: EL- 1994-00081 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray G6 


Figure 5 39 <Po S , flight). Experiment C AO) 39A) 

- ■ - •* 

brown stain, but it is intact and securely in place. 


Figure 539 

Photo No.: KSC-390C- 1704.05 

Dup. Neg.: L91-1 1642 

L1SAR NO.: EL- 1994-00265 

Photo Credit: KSC 

Photo Date: 3/7/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray G6 


Figure 540 ( Postflight ). This photograph is of the trav itw m 
removed. The four specially designed JL, 1 " * y ft the thermal cover has been 

cylinder in the center of the tray ^ m ,he thermal| y controlled aluminum 



Figure 540 

Photo No.: KSC-390C- 1 740. 1 2 
Dup. Neg. No.: L9I-II660 
LISAR NO.: EL- 1994-0071 1 
Photo Credit: KSC 
Photo Date: 3/8/90 
Location: KSC SAEF II 

Subject: Postflight Detail With Thermal Cover 
Removed of Tray G6 
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Tray G8 

Space Debris Impact Experiment (S0001) 

NASA LaRC . . pa p-s 

Trays: A5, A6, A, 2, BU B2. B6, B8, BH.C4. C7. D2. D6. El, E4. E7, EM, FI, F3, F5. 

F7 F10 FU, G4, G8, and H5 

See section entitled “Tray A5” for experiment objective. No prelltghl photograp 
available. 

Irks are from preflight handling and are not miss, on related. 



Figure 541 

Photo No.: S32-76-077 

Dup. Neg. No.: L90-10394 

LISAR NO.: EL- 1994-00058 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray 08 
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tray sidewall. The^ptautm on fedebri" Mne“' sTtTv" 5 T V ' S ' b ' e ° n ' he '° Wer “I*™™! 
process and is no, attributed C “""S 

spots on the debris pane, are the sanre abrasions , ha/Vere 



Figure 542 

Photo No.: KSC-390C-2308.09 

Dup. Neg. No.: L91-I 1669 

LISAR NO.: EL- 1 994-003 ] 3 

Photo Credit: KSC 

Photo Date: 3/26/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray G8 
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Tray G10 

Interplanetary Dust Experiment (IDE) (AO201) 

Institute for Space Science and Technology 
NASA LaRC 

North Carolina State University 

Trays: B12,C3,C9, D6.G10, andHll 

The objective of this experiment was to study interplanetary dust and obtain information 
about particle mass and velocity. 


Fieure 543 (Pre flight). Experiment AO201 was an active experiment that exposed 
clean room work area. 



Figure 543 

Photo No.: KSC-384C-8.06 

Dup. Neg. No.: L84-7001 

LISAR NO.: EL-1994-00334 

Photo Credit: KSC 

Photo Date: 1/10/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray G10 
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Figure 544 

Photo No.: S32-76-050 
Dup. Neg. No.: L90- 10387 
LISAR NO.: EL- 1 994-00667 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray G 10 





Figure 545 

Photo No.: KSC-390C-2068.08 

Dup. Neg. No.: L91-1 1688 

LISAR NO.: EL- 1 994-00298 

Photo Credit: KSC 

Photo Date: 3/19/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray G10 
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Figure 546 (Po^O- This photograph is of the upper * IZding^ 

- - — - - 

baseplate. 



Figure 546 

Photo No. KSC-390C-2068.09 
Dup. Neg. No.: L91-1 1689 
LISAR NO.: EL- 1994-00468 
Photo Credit: KSC 
Photo Date: 3/19/90 

Location: KSC SAEF II ri0 

Subject: Postflight Detail of Upper Left of Tray G 10 


surface scratches are visible on the basepiate. 



Fiaure 547 

Photo No. KSC-390C-2068. 10 

Dup. Neg. No.: L91-U690 

LISAR NO.: EL-1994-00469 

Photo Credit: KSC 

Photo Date: 3/19/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of 

Tray G 10 
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blue on the mirrorli^urfale ^ onh^Xectors if the 'Th' ^ ° n ®' fouith of the tra y' The 
Small impact craters are visible on some detectors^W; Y refleC h tl0ns of the surroundings, 
baseplate. A pie-shaped discoloration is visihl P ", S “ rtdce scratches are also visible on the 
second from the bottom. ° n tHe detec,or ,ound second from the left and 



Figure 548 

Photo No. KSC-390C-2068. 1 1 

Dup. Neg. No.: L91-1J691 

LISAR NO.: EL- 1 994-00470 

Photo Credit: KSC 

Photo Date: 3/19/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left 


of Tray G10 


blue on the m i trorl rtale o/IhTdreit)'^ 'i! cau.^Jb 0l,e ‘ f0Urlh of lhe ,la - v The 

bZp, a r ac ' craiers are v,sibie ° n «*« 



Figure 549 

Photo No. KSC-390C-2068. 1 2 
Dup. Neg. No.: L9I-I1692 
LISAR NO.: EL- 1 994-0047 1 
Photo Credit: KSC 
Photo Date: 3/19/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray G 10 
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Trav G12 

Exposure to Space Radiation of High-Performance Infrared Multiiayer Filters and Mater, - 
als Technology Experiments (AO056) 

University of Reading 
British Aerospace Corporation 


Trays: B8 and G 12 

The objectives of these experiments were to The filters. 

be'measured to tescertain their suitabiiity for use in 
spacecraft and to understand their degradation mechanisms. 

Passive Exposure of Earth Radiation Budget Experiment Components (AO 1 47) 

The Eppley Laboratory, Inc. 

Trays: B8 and G 1 2 

The objective of this experiment 

Budget Experiment to the space environme Radiation 

and ERB experiments. 

Effects of Solar Radiation on Glasses (AO 172) 


NASA MSFC 
Vanderbilt University 
Trays: D2 and G 1 2 

The objectives of this experiment were to determine the effects of solar radiation and space 
environment on glasses. 

Trapped Proton Energy Spectrum Determination (M0002-1) 

Air Force Geophysics Laboratory 
NASA MSFC 

Army Materials and Mechanics Research Center 

Clarkson College of Technology 

Emmanuel College 

Eastern Kentucky University 

Trays: D3, D9, and G12 

The objectives of this experiment were to measure the flux and the energy spectrum of pro 
tons with energies of 1 to 10 MeV. 
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Figure 550 (Preflight). Experiment AO056 was composed of a mnH i 
20 specimens that were located in thf- nnnor • u t . P ( secl of a module containing 

AO 1 47 was localed in Ihe lower left quadrant of the I"*! ' mle g ralecl lra y- Experiment 
was located in the lower rich, oua^m of m ? T Ex P erim ™' AO 1 72, which 

samples. Experiment M00W | Vhth was lor , 4 *™! ' ray ' C ° n ' ained 52 disc - sha P= d glass 
•ray. consisted of a ^±2,^ mree X* “T tef ' -T** ° f the integrated 
mounting plate. The exterior surfaces of the c” ' T ' C ' k( experiments on an aluminum 
support structure were coated with IITRE SIJoTowhUe'^i'tlT eXperimem housin S s - a " d the 



Figure 550 

Photo No.: KSC-384C-3 17.08 

Dup. Neg. No.: L84-7165 

LISAR NO.: EL- 1 994-00643 

Photo Credit: KSC 

Photo Date: 1/23/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray G12 


area o^ the picture* A^fght tan^h^ manipulator system cover a significant 

faces of the experiments. All experiment hardware ap“p^ "* m0Un,in * ' ur ‘ 



Figure 55 1 

Photo No.: S32-76-054 
Dup. Neg. No.: L90- 10388 
LISAR NO.: EL- 1 994-00668 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray G12 
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Figure 552 ( FosiftigU >. The experiment pte of «i£ri- 

StinttlSSU painted with Chemglaze II A276. now has 
a light tan discoloration over most of the surface area. 



riguic 

Photo No.: KSC-390C- 1997.02 

Dup. Neg. No.: L9 1-1 1718 

L1SAR NO.: EL- 1 994-00296 

Photo Credit: KSC 

Photo Date: 3/15/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray OL 


Figure 553 ( Postflight ). This photograph is 
ment M0002-1 has a brown discoloration that 
away from the base. The hardware and sensors 


of the upper left one-fourth of the tray. Expen- 
is concentrated more heavily on areas that are 

are intact. 



Photo No.: KSC-390C- 1 997 .03 
Dup. Neg. No.: L9 1-11719 
LISAR NO.: EL-1994-00442 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper 


Left of Tray G 12 
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faceplate ex P^rim^rAO056! S w^ich O ^ r pajn| , ed O wi 1 (^ e ch , ^ er r '^* one 'h° urt h of 'he "ay. The 
darker than in the prefligh, photograph. The di S col„ra,io!T™™“ ' ^ * U * ^ is ™ ch 



Figure 554 

Photo No.: KSC-390C- 1997.04 
Dup. Neg. No.: L9I-1 1720 
LISAR NO.: EL- 1 994-00443 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of 
Tray G 1 2 


faceplate of experiment AO 147, which was painted Tri!** ° ne ‘ f ° Urth of the tra y- T he 
brown discoloration that are concentrated more on th^i h f Ch J mglaze 11 A276 ’ has areas of 
pattern below the fasteners. The sensors are intact ^ ^ ^ N ° tC the discolorati °n flow 



Figure 555 


Photo No.: KSC-390C- 1997.05 
Dup. Neg. No.: L91 -11721 
LISAR NO.: EL- 1 994-00444 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Lower Left of Tray 


G12 
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Fieure 556 (Postflight). This photograph is of the lower right one-fourth ot the tray. The 
faceX to was piled with Chemglaze II A276 white pain, is slightly less white than m 
pre flight. There anf brown discoloration flow patterns below some of the sample holders. The 

test samples are intact. 



Figure 556 

Photo No.: KSC-390C- 1997.06 
Dup. Neg. No.: L91-1 1722 
LISAR NO.: EL- 1 994-00445 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location: KSC SAEF 11 
Subject: Postflight Detail of Lower Right of 
Tray G12 
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Tray HI 

Low-Temperature Heat Pipe Experiment Package for LDEF(HEPP) (S 1001 ) 
NASA GSFC 

NASA ARC 


Trays: FI 2 and HI 

The objectives of this experiment were to determine start-up performance for conventional 

!“ '-rr-U" hea ' PipeS " Mr ° lo evaluated, pipe 

extended period of time in zero gravity, to determine transport capability of each heat nine in 

rs sr ,ern,i " e diode 


th F !f“ re 55 l ( Pre flig ht )' This power tray is for experiment SI 001. The electrical cables in 
he photograph are nonnight cables that connected the power tray with the experiment^ Tray and 
the ground support test equipment. The power system tray is shown with four red sol™ 
protective covers that were installed on an aluminum baseplate. The power tray contained four 
solar array panels, one nickel cadmium (NiCd) battery, a power system electronics (PSE) unit 
protective thermal blankets, and a 37-lb baseplate (thermal ^ 

sables toted Tuh ndl H ff hlCh ^ T* ° f ^ at0mic ox yg en experiment that consisted of 65 

KapXr V Ca “ 0nS <H ' • F9 ' and Fl 2X Were “ lhe «>*"- 



Figure 557 

Photo No.: KSC-383C-44 1 9. 1 2 
Dup. Neg. No.: L84-7331 
L1SAR NO.: EL- 1 994-003 1 8 
Photo Credit: KSC 
Photo Date: 1 2/8/83 
Location: KSC SAEF II 
Subject: Preriight Survey of Tray HI 
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Figure S58 (In Flight). The while 

" ThrS^r^waie appears ,o he in.ac, wilh no apparen, 
changes other than stains along outer edges ot the sola, arrays. 



Figure 558 

Photo No.: S32-75-036 

Dup. Neg. No.: L90- 10355 

L1SAR NO.: EL- 1994-00085 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray HI 


Figure 559 (PostflighO. Thts photograpi .of 

bay access hatch of the orbiter during p0St d ” "1^1 tray fi ang es, and tray clamp white dots. 
Note the discolorations on the structure o e - thermal panel vents. Fingerprints 

Note also the variation of discoloration fasteners. The experi- 

are visible on the thermal panels in the vici y than stains a j ong oute r edges of the 

ment hardware is intact with no d PJ^J* upper i e f t comer of the tray appear to be 

solar arrays. The atomic oxygen s P _ PP he lower ri ght comer of the tray and on 

the center ^ ~ ^ ^ ^ " 

to the tray flanges. 



Figure 559 

Photo No.: S32-S-282 

Dup. Neg. No.: L92-21 189 

LISAR NO.: EL- 1994-00071 

Photo Credit: JSC 

Photo Date: 1/22/90 

Location: Shuttle Cargo Bay at Dryden 

Subject: Postflight Survey ot Tray HI 
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than sfains along wilh no a PP arc nl changes olher 

upper edges of the solar arrty mounUng pla, is a ,d a ^ S b '° Wn ^ obse ™ d <Uong the 
in-flight photograph are no. apparent in L ^ighXS^* 4 *' ’*** "* 



Figure 560 

Photo No.: KSC-390C-2367.04 

Dup. Neg. No.: L9I-1 1748 

LISAR NO.: EL- 1 994-003 1 5 

Photo Credit: KSC 

Photo Date: 3/28/90 

Location. KSC SAEF II 

Subject: Postflight Survey of Tray HI 


solar ceils appear intact^^fe^smallTmp^t^rate'rs orTth 1 ^' ^ one ' fmmh of lhe tray. The 
experiment samp.es that were attach. fl^“^ £ ~ 



Figure 561 


Photo No.: KSC-390C-2367.05 
Dup. Neg. No.: L9I-1 1749 
LISAR NO.: EL- 1 994-00622 
Photo Credit: KSC 
Photo Date: 3/28/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Left 


of Tray H 1 
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so^appe!^ 

ihl, is holding atomic oxygen experiment samples to the tray flange is oos , 



Fieure 562 

Photo No.: KSC-390C-2367 .06 
Dup. Neg. No.: L91-1 1750 
L1SAR NO.: EL-1994-00623 
Photo Credit: KSC 
Photo Date: 3/28/90 
Location: KSC SAEF 11 

Subject: Postfliglit Detail of Upper Right of Tray H 1 


f igure 563 ( Postfligk ,) . This photograph is of the 
Kapton tape are damaged. 



Figure 563 

Photo No.: KSC-390C-2367.07 
Dup. Neg. No.: L91-1 1751 
LISAR NO.: EL-1994-00618 
Photo Credit: KSC 
Photo Date: 3/28/90 

Location: KSC SAEF II x H . 

Subject: Postflight Detail of Lower Lett of Tray HI 
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k ° f ' he IOWCT righ ' ° m - f0mh °' "* '-V- The 
experimem samples attached to the a ' 0miC OX) '* en 



Figure 564 

Photo No.: KSC-390C-2367.08 
Dup. Neg. No.: L91-1 1752 
LISAR NO.: EL- 1 994-00624 
Photo Credit: KSC 
Photo Date: 3/28/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray H I 
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Tray H3 

Heavy Ions in Space (M0001) 
Naval Research Laboratory 


Trays: H3 and H12 

The objective of this experiment was to provide a deep survey 
cles in low Earth orbit. 


of intensely ionizing parti- 


Figure 565 (Preflight). The prelaunch phot °^ thermal 

were mounted in the experiment tray, n detecting low-energy ions, a honeycomb 

insulation blanket a top stack o Lexan 

pressure cover, and the mam stack of C ' ’ . Th top layer D f the thermal blanket 

four modules were identical in materials the underside and an over- 

is a 5-mil Kapton film with an aluminu | The center section of the thermal blan- 

coa, of Chetnglaze II A-276 wltt.e painty Mylar film with an 
kel is constructed ot approxtma y y ^ bottom | ayer 0 f the thermal blanket is a 

aluminum coating vapor depositee on _ v deposited on the side facing the Lexan 
5-mil Kapton film with an aluminum coa 1 w P is placed between each aluminized 

detector stack sheet. A Dacron mes^ ^ aroun d eac h of the four modules, which was a 

Mylar layer ot the core material. silvered Teflon film that was secured with 

tape on a silvered also used to attach the 

edges of the multilayer thermal blankets to the frame o 



Figure 565 

Photo No. KSC-384C-3 18.01 

Dup. Neg. No.: L89-4397 

LISAR NO.: EL- 1994-00709 

Photo Credit: KSC 

Photo Date: 1/23/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray H3 
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Of thefray" flang^fg^ akoSte on'the tmy flange bT^ ^ ' Cft Cdge 

allowed the thermal blanket to curl back over itself The M e , Xpe " mem module and have 
been exposed are the top sheet of the Lexan det , gold-colored surfaces that have then 
the Z shaped aluminum structure ^ ^ ^ held sec ^.y in place by 



Figure 566 

Photo No.: S32-75-043 

Dup. Neg. No.: L90- 10356 

LISAR NO.: EL- 1 994-00670 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray H3 


Tr . »£. 'znszzzz: 

tion blanket to curl back over ts elf The curhare nZ' V ^ mU ' tila >' er the ™al insula- 

discolorations on the structure of the LDEFj Z ZnT ?“ *** m in . flight * Note the 
variation of discoloration with proximity to the the ® s, an tray clamp white dots and the 

of the thermal blankets, which las origLilv white P The paint ° n the t0 P la y er 

ments of aluminum in the lowerlwl Z V ' "° W appears brown or light tan. The frag- 

deposited aluminum from the thermal insXilnTlalkll^ ^ de,amination of the v apor- 



Figure 567 

Photo No.: S32-S-278 

Dup. Neg. No.: L92-21 185 

LISAR NO.: EL- 1 994-00070 

Photo Credit: JSC 

Photo Date: 1/22/90 

Location: Shuttle Cargo Bay at Dryden 

Subject: Postflight Survey of Tray H3 
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Fieure 568 (Postflight). This photograph shows the four experiment modules with the 

£T4' -3SS5 

take, .0 ,he ^ .he" lop layer of the thermal 

“xh « ^ underneath the thermal blanket is the lop sheet of the deteetor 

Xt — velocity and direction of air 

from the cargo bay purge system. 



Figure 568 

Photo No.: L90-01797 

Dup. Neg. No.: None 

LISAR NO.: EL- 1994-003 16 

Photo Credit: LaRC 

Photo Date: 2/6/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray H3 


Figure 569 (Postflight). This photograph of the lower right module shows the discolora- 
tions and the extensive damage to the thermal blanket. 



Figure 569 

Photo No.: KSC-390C-828.01 
Dup. Neg. No.: L91-15544 
LISAR NO.: EL- 1 994-00068 
Photo Credit: KSC 
Photo Date: 2/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right Module of 
Tray H3 
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Figure S70 (Postflight). This photograph of the lower left 
and the extensive damage to the thermal blanket. 


module shows 


the discolorations 



Figure 570 

Photo No.: KSC-390C-828.02 
Dup. Neg. No.: L9 1-1 5545 
LISAR NO.: EL- 1 994-00069 
Photo Credit: KSC 
Photo Date: 2/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left Module of 
Tray H3 


Figure 571 (Postflight). This photograph of the 
and the extensive damage to the thermal blanket. 


upper left module shows the discolorations 



Figure 57 1 

Photo No.: KSC-390C-828.03 
Dup. Neg. No.: L91- 15546 
LISAR NO.: EL- 1 994-00099 
Photo Credit: KSC 
Photo Date: 2/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left Module of 
Tray H3 


374 


Figure 572 (Pos, flight)- ™s pholograph of the upper right module shows the discolora- 
lions and the extensive damage to the thermal blanket. 



Figure 572 

Photo No.: KSC-390C-828.04 
Dup. Neg. No.: L91-15547 
LISAR NO.: EL-1994-00176 
Photo Credit: KSC 
Photo Date: 2/6/90 

Location: KSC SAEF II _ 

Subject: Postflight Detail of Upper Right Module of 

Tray H3 


jt. 

photograph. 



Figure 573 

Photo No.: KSC-390C-829.04 
Dup. Neg. No.: L91-15559 
LISAR NO.: EL- 1994-00285 
Photo Credit: KSC 
Photo Date: 2/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Lett Module of 
Tray H3 
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Tray H5 

Space Debris Impact Experiment (SOOOl ) 
NASA LaRC 


F7, Fia Fn 5 G4 6 G8,'and B H5 B2 ' ^ B8 ' B "’ C4 ' C7 ’ D2 ' D6 ' El - E4 - E7 - El 1, FI, F3, F5, 
av a itSle’ et, ' 0n enM " ed Tray A5 " f ° r ex P erimenl objecive. No prenight phocograph was 


mmms 



Figure 574 

Photo No.: S32-75-064 

Dup. Neg. No.: L90- 10370 

LISAR NO.: EL- 1 994-00675 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray H5 
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Fisure 575 (Postflight). This photograph was taken from the cargo bay access hatch of the 
orbitef during postlanding operations at the Dryden Flight Research Center. Note the discolora- 
tions on the structure of the LDEF, tray flanges, and tray clamp white dots and the variation 

with proximity to the thermal panel vents. The discolorations on the ;X wer side 
fingerprints enhanced by the brown stain. Light discolorations are located near the lower 
of th^debris panel. The horizontal lines and the pinkish tint of the debris panel are chromic 
anodize coating by-products and are not attributed to contamination or exposure to the space 
environment. Darker discolorations on the debris panel, similar to water marks, are apparen i 

the photograph. 



Figure 575 

Photo No.: S32-S-293 

Dup. Neg. No.: L92-21200 

LISAR NO.: EL- 1994-00077 

Photo Credit: JSC 

Photo Date: 1/22/90 

Location: Shuttle Cargo Bay at Dryden 

Subject: Postflight Survey of Tray H5 


Figure 576 (Postflight). A brown discoloration is visible on the lower tray flange an ^ a 
liehtef discoloration is visible on the upper tray flange that is not covered by the expenmen 
tray clamp blocks. Irregular tan discolorations are also visible on the experiment tray lower 
sidewall with a darker stain in the left tray corners. 



Figure 576 

Photo No.: KSC-390C- 170 1.02 

Dup. Neg. No.: L9 1-1 1803 

LISAR NO.: EL- 1994-00264 

Photo Credit: KSC 

Photo Date: 3/7/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray H5 
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Tray H6 

Interstellar Gas Experiment (AO038) 
JSC 


University of Bern 
Trays: El 2, F6, H6, and H9 

E’Jf’erimenl A0038 was designed to collect and isotopically analyze the noble gases in the 
pamcle wind that ts termed as the local interstellar medium moves through the mner solar 


Figure 577 ( Preflight ). The prelaunch photograph experiment AO038 shows two canisters 
houstngs ha, are mounted in a ,2-in-deep tray. The experiment utilized canisters containing 
htgh-purity beryl hum copper collecting foils. The aluminum housing covers, which were 
removed prior to flight, protected experiment components from damage and large particle con- 
tammatton during ground handling. The tray is painted while to provide the necessary thermal 



Figure 577 

Photo No.: KSC-384C-538.08 

Dup. Neg. No.: L89-4420 

LISAR NO.: EL- 1 994-00043 

Photo Credit: KSC 

Photo Date: 1/30/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray H6 
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Figure 578 (In Flight). A shadow of the mo^of the visible structure, 

tamination stain is present on the ex P eri, " ent r ^ | therma , pane ls that provided 

An exception is a much paint now varies front off-white 
venting for the interior of the LDE . visible. A beryllium copper collec- 

to a dark brown. Localized dark brown areas i .alp as are the baffles Light from the fine 

tor foil is clearly visible in the Became of a/experinten, ^ 

Z IiS:^l^ll-.or foils that are visible were exposed for , he .oral nnss.o. 



Figure 578 

Photo No.: S32-75-063 

Dup. Neg. No.: L90-10369 

L1SAR NO.: EL- 1 994-00674 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray H6 


Fibres 79 W This photograph was N^hedt^- 

orbiter during postlanding ; opera rtons at the Dry en^ w|)iK dots and the variation of 

ZSZSZ r wire ntej, grid is vtsible near 

the top of the canister housing. 



Figure 579 

Photo No.: S32(S)-290 

Dup. Neg. No.: L92-21 197 

LISAR NO.: EL- 1994-00076 

Photo Credit: JSC 

Photo Date: 1/22/90 

Location: Shuttle Cargo Bay at Dryden 

Subject: Postflight Survey of Tray H6 
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same fs in the Migh^ “PP™ *» be the 



Figure 580 

Photo No.: KSC-390C- 1 64 1 .03 

Dup. Neg. No.: L91-1 1828 

LISAR NO.: EL- 1 994-002 1 5 

Photo Credit: KSC 

Photo Date: 3/6/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray H6 


Fig ure 581 (Postflight). This photograph 
extreme dark brown discoloration around the 


is of the upper left one-fourth of the tray. Note the 
grid voltage plug in the corner of the tray. 



Figure 581 


Photo No.: KSC-390C- 164 1.04 
Dup. Neg. No.: L91 -11829 
LISAR NO.: EL- 1 994-0005 1 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Left of Tray 


H6 
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Figure SS2 f Fos f iek, }^^°'°^^ n SomTSowsTre caused by photographic 
hal'b^S^rcauister housing to protect the space-exposed 

hardware. 



Figure 582 

Photo No.: KSC-390C- 164 1.05 
Dup. Neg. No.: L91-1 1830 
L1SAR NO.: EL- 1994-00052 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postil ight Detail of Upper Right of Tray H6 


the a"e ^ 

installed on the canister housing to protect the space-exposed hardware. 



Figure 583 

Photo No.: KSC-390C- 164 1.06 

Dup. Neg. No.: L91-1 1831 

LISAR NO.: EL- 1994-00053 

Photo Credit: KSC 

Photo Date: 3/6/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 

Tray H6 


381 


2" t “ one -r i: ° f ,he ^ n - - 

canister hous.ng to protect the space-exposed hardware. ^ ^ ^ mstalled on the 



Figure 584 


Photo No.: KSC-390C- 164 1.07 

Dup. Neg. No.: L91-1 1832 

LISAR NO.: EL- 1 994-002 1 6 

Photo Credit: KSC 

Photo Date: 3/6/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left 


of Tray H6 


No,fT7 5 *f (P T mm - ™ s close -“P Photograph is of ,he lower rieh, 

arOU " d e ' MnCal 


corner of the tray, 
wraps. There is a 



Figure 585 

Photo No.: KSC-390C- 1642.05 
Dup. Neg. No.: L91-1 1839 
LISAR NO.: EL- 1 994-00261 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Lower Right Cornei 
Tray H6 


' of 
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F1 ,„ re 586 This r p— ~ r: r::;! ,he ,ray ‘ 

Note the brown discoloration around the grid voltage p. g 



-igure 586 

Photo No.: KSC-390C- 1642.07 
Dup. Neg. No.: L9 1-1 1841 
L1SAR NO.: EL- 1994-00276 
Photo Credit: KSC 
Photo Date: 3/6/90 

Location: KSC SAEF 11 ht Comer of 

Subject: Postflight Detail of Lower Right Comer ot 

Tray H6 


Fig ure 587 (Pos.flW- dose-up ^ ^'voS 

Note the extreme brown discoloratton patterns. Thete 

cable on the tray side wall. 



are 587 

(t0 No.: KSC-390C- 1642.08 
p Neg. No.: L91-1 1842 
1AR NO.: EL-1994-00294 
)to Credit: KSC 
►to Date: 3/6/90 

cation: KSC SAEF II r 

bject: Postflight Detail of Upper Left Corner of 

Tray H6 
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coloration or shLldl^pattem^arou^ndTh^ gn^voftagepl'ug^ ^ '° Wer Canis,er - There « a d.s- 



Figure 588 


Photo No.: KSC-390C- 1 642. 1 0 
Dup. Neg. No.: L9I-1 1844 
LISAR NO.: EL- 1 994-003 1 0 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Lower Canister 
Tray H6 


of 


Note the brown of lhe >°wer left comer of the tray. 



Figure 589 


Photo No.: KSC-390C- 1643.01 
Dup. Neg. No.: L91-1 1846 
LISAR NO.: EL- 1 994-00353 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower 
Tray H6 


Left Corner of 
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Figure 590 (Postflight). This close-up photograph is of the upper left corner ot the tray. 
ttlTeZZZl discoloration. There is a photographic light reflecon jus, below the 
gri^ohage plug. There is also a reflection of the electrical cable m the tray s, dewall. 



Figure 590 

Photo No.: KSC-390C- 1643.02 
Dup. Neg. No.: L91-1 1847 
L1SAR NO.: EL-1994-00366 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left Corner of 
Tray H6 
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Tray H7 

Space Environment on Space-Based Radar Phased-Array Antenna (AO 1 33 ) 
Grumman Aerospace Corporation 
Tray: H7 

Figure 591 (Preflight). Experiment AOI 33 consisted of both passive and active Darts The 

fit 

,™d c ^~ 

z: ;:::^Ti:z:zrr roMer assemb,y Jh a 

specif 

nrinnn,^ 

ments deposited on the Kapton film antenna plane provided the high-voltage electrodes. 



Figure 591 

Photo No.: KSC-384C-255.09 

LISAR NO.: EL- 1 994-00373 

Dup. Neg. No.: L89-4390 

Photo Credit: KSC 

Photo Date: 1/18/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray H7 


386 


Figure 592 (In Flight). A shadow cas, by the 

which contains the active pan of the esperim . P „ the | eft ant | | owe r flanges 

Z^TZ were designed to facilitate venting of the 

interior. 



Figure 592 

Photo No. S32-75-062 

Dup. Neg. No.: L90-10368 

LISAR NO.: EL- 1994-00673 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray H7 


Figure 595 (Fos, flight). The experiment 

graph was taken from the cargo bay access hatch of the orb. er during post * ' LD EF, the 

fhe Dryden Flight Research Center Note the d.^olomuons « proximity to 

tray flanges, and the tray par, of ^experiment 

the thermal panel vents. The black active Dart of the experiment 

-»“■ Zf mi^Th": 2E Of the paste experiment appear 

Zr chtidC sSclr ,0 diffuse after exposure to the space environment. 



Figure 593 

Photo No.: S32(S)-288 

Dup. Neg. No.: L92-21 195 

LISAR NO.: EL- 1994-00075 

Photo Credit: JSC 

Photo Date: 1/22/90 

Location: Shuttle Cargo Bay at Dryden 

Subject: Postflight Survey of Tray H7 
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-an hare "» Physical damage. A light 

unpainted aluminum filler to Ihe left of th ljngeS °' ' he expenmenl ' ra y and also on Ihe 
discolored the lower corners of the tray "7"' A dafker S,ain has 

of the experiment has changed from Ha, b ack o da7 e 7 7 ° " ' he ac,ive P art 

the experiment appears less detracted The » 7* g > The coa,m 8 ° n the passive part of 

both the active and ptswe oS ,777 ^ SUrt *“ s ol lhe Kapton film specimens in 

diffuse because of exposure ^ ^ '» 



Figure 594 

Photo No.: KSC-390C- 1990.0 1 

Dup. Neg. No.: L9 1-1 5659 

LISAR NO.: EL- 1 994-00295 

Photo Credit: KSC 

Photo Date: 3/15/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray H7 


expfrir7nti!1n^ “ “ f ' hg Upper lefl une-fourth of the tray. The 

lions from some underlying surfaces am visible* P '' fl,gh ' condili,)ns - Light reflec- 



Figure 595 


Photo No.: KSC-390C- 1 990.03 
Dup. Neg. No.: L91 -15642 
LISAR NO.: EL- 1 994-00409 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Left of Tray 


H7 
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jrsssass^tsssassssiss: 

tions from some underlying surfaces are visible. 



Figure 596 

Photo No.: KSC-390C- 1990.04 
Dup. Neg. No.: L9 1-15643 
LISAR NO.: EL-1994-00410 
Photo Credit: KSC 
Photo Date: 3/15/90 

Location: KSC SAEF II H7 

Subject: Postflight Detail of Upper Right ot Tray H7 


Figure 597 (Postflight}. This photograph is of the lower 
experiment is intact. The color of the test specimens does not 


left one-fourth of the tray. The 
appear as dark as in preflight. 



Figure 597 

Photo No.: KSC-390C- 1 990.05 
Dup. Neg. No.: L9 1-15644 
LISAR NO.: EL- 1994-00411 
Photo Credit: KSC 
Photo Date: 3/15/90 

Location: KSC SAEF II H7 

Subject: Postflight Detail of Lower Left ot Tray H / 
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" ° f ' he '° Wer ri « ht one *f°urth of the tray. The 
from some underlying surfaces are vis^ ^ Preflight ‘ Li § ht ^flections 



Figure 598 

Photo No.: KSC-390C- 1990.06 
Dup. Neg. No.: L9 1 -15645 
LISAR NO.: EL- 1 994-004 1 2 
Photo Credit: KSC 
Photo Date: 3/15/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray H7 
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Tray H9 

Interstellar Gas Experiment (AO038) 


JSC 

University of Bern 

Trays: E12, F6, H6, and H9 , 

P so,ar 
system. 

Figure 5 99 (Preflighi). The prelaunch 

shows the orientation of two experiment cams ■ high _ pur j, y beryllium copper col- 

tray. The experiment utilized seven cants ^ f our can i s ters were located in 

leering foils. Three canisters were . housing covers, which were removed prior 

trays on the space end ot the LD . damage and large particle contamination dur- 

10 provide ,he “ ,hermal contro1 ' 



Figure 599 

Photo No.: KSC-384C-538.06 

Dup. Neg. No.: L89-4418 

LISAR NO.: EL- 1994-00042 

Photo Credit: KSC 

Photo Date: 1/30/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray H9 
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flanges and on most oHhe visibl^ present 0,1 the experiment tray 

structure adjacent to thermal panels that nrnvideH *• CXLe P t,on ls a darker stain on the 
heavily coated with the T "*, Bo,h N« dots are 

now varies from off-white to dark brown with ire- ^ ° 1 ,e w ^" e thermal control paint 

beryllium copper collector foil is clearlv visihle ' ./V conccll,ri| ted brown discoloration. A 
fles. Reflected light from the fi™ wire naesh Jrid’i vi ST ' e " h ° Usi "« « « 'he baf- 

Because ot an experiment system malfunction th e nedr ‘he top of the canister housing. 

exposed for the total mission IO "' «* eantster collector foils that are visible were 



Figure 60() 

Photo No.: S32-75-06I 

Dup. Neg. No.: L90-I0367 

LISAR NO.: EL- 1 994-00672 

Photo Credit: JSC 

Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight View of Tray H9 


orbiter during postlandhtg Operations at th^Dryden 7 ' T B ° baY “ CCeSS halch of,hc 
'tons on the structure of the LDEF. tray Ranges and trS * esean * Cemer - N »'e the discolora- 
dtscoloration with proximity to the themtal oanel vent Th P , Wh '‘ e °' S “ nd lhe varii "'°tt of 
paint now varies from off-white to dark brown w th". 6 co orof ttle whlte thermal control 

beryllium copper collector foil is clearlv visihle • \h °* concentrated discoloration. A 

bafnes. Reflected light from m“ S'” “"T *** “ ~ *• 

housing. ‘ t d is visible near the top of the canister 



Figure 601 

Photo No.: S32(S)-286 

Dup. Neg. No.: L92-21 193 

LISAR NO.: EL- 1 994-00074 

Photo Credit: JSC 

Photo Date: 1/22/90 

Location: Shuttle Cargo Bay at Dryden 

Subject: Postflight Survey of Tray H9 
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Figure 602 (Po S ,fli g M). The brown stains are still very P™. and ^ ^ 

same as in the in-flight photograph. The openings m ar0 und the connec- 

connector mounts are the space-exposed hardware. 

The Inat i on 6 st ai inprov ides an outline of tray clamp block locat.ons on the t.ay flanges. 



Figure 602 

Photo No.: KSC-390C- 1636.10 

Dup. Neg. No.: L91-1 1881 

L1SAR NO.: EL- 1994-00214 

Photo Credit: KSC 

Photo Date: 3/6/90 

Location: KSC SAEF 11 

Subject: Postflight Survey of Tray H9 


protect the space-exposed hardware. 



Figure 603 

Photo No.: KSC-390C- 1 637 .0 1 
Dup. Neg. No.: L9 1-11912 
LISAR NO.: EL-1994-00656 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Upper 


Left of Tray H9 
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.he S ZoZ d £ ' he UPPCI ' ° ne - f0Urth ° f >*= 'ray. Note 

by the photographic lights. The cover was installed onlh A Sha !* OW of ,he canis,er is caused 
exposed hardware. d he can,ster housing to protect the space- 



Figure 604 


Photo No.: KSC-390C- 1637.02 
Dup. Neg. No.: L91-1 1913 








Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right of Tray H9 


the chtu.rthL^ntiC ™:„d7S’ s,e S r s' ^ T ^ ° f "" lra > N °* 

The cover was installed on the canister housing to p«ec, 



Figure 605 

Photo No.: KSC-390C- 1637.03 
Dup. Neg. No.: L91- 11914 
LISAR NO.: EL- 1 994-00696 
Photo Credit: KSC 
Photo Date: 3/6/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray H9 
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Fi g ure 606 (Postfix ™* ™ 

XLTfc" “b£i of the tray. The cov*er was installed on the canister houstn, 

to protect the space-exposed hardware. 



deure 606 

>hoto No.: KSC-390C- 1637.04 
Dup. Neg. No.: L91-1 1915 
L1SAR NO.: EL- 1994-00697 
Photo Credit: KSC 
Photo Date: 3/6/90 

Location: KSC SAEF II fTrnvH9 

Subject: Postflight Detail of Lower Left of Tray H9 
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Tray Hll 


Multiple Foil Microabrasion Package (MAP) (AO023) 
University of Kent 


Trays: C3.C9.D 12, E6, and Hll 

with multiple thin aluminum foH ^ayT ^' r ° h meteor " ids and s P ace debris particles 

30 pm. This experiment looked for "ize velS com from 1 5 Mm to 

cles in the near-Earth environment. ’ mpos,t,on ' and distribution of solid parti- 

interplanetary Dust Experiment (IDE) (AO20I) 

Institute for Space Science and Technology 
NASA LaRC 


North Carolina State University 
Trays: B 1 2, C3, C9, D6,GI(). and Hll 


CSS;" interplanetary du 


and obtain information 


described in figure fm^pcrunmrAO’OI 23 ’ "l IOCale ‘' ' he righl halt of ,he 'ray. ' 
described in figure 2, ' eft half <* - 4 is 

'he technicians and the surrounding area in the metallic, mirrorlike. ^^ rcnec,,on °< of 



Figure 607 

Photo No.: KSC-384C-8.04 

Dup. Neg. No.: L84-6997 

USAR NO.: EL- 1 994-0032 1 

Photo Credit: KSC 

Photo Date: I/I0/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray H 1 1 
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fV-wa t r «iv structure 3 .nd most aluminum 
Figure 608 (In Flight). There is a brown slam on f he LD EF, tray flanges, and 

sarfaces of experiments. Note the d '7“X2mUon with proximity to the thermal panel 
tray clamp white dots and the variatio • reflection of the sky and 

^"'^"srot'o; STS “Hird hC row e from the top seems to be a flaw in the 

XJph ste damage was found in a postfligh, inspection. 



Figure 608 

Photo No.: S32-75-060 
Dup. Neg. No.: L90- 10366 
LISAR NO.: EL- 1994-00671 
Photo Credit: JSC 
Photo Date: 1/12/90 

Location: In Flight 

Subject: In-Flight Survey of Tray HI 1 


Figure 609 <P os,fligH». This 

hatch of the orbiter during postlan ing ope flanges , an d tray clamp white dots and the 

the discolorations on the structure of the LD F J ^ The colors in the mirror- 



Figure 609 

Photo No.: S32(S)-284 

Dup. Neg. No.: L92-21 191 

LISAR NO.: EL- 1994-00073 

Photo Credit: JSC 

Photo Date: 1/22/90 

Location: Shuttle Cargo Bay at Dryden 

Subject: Postflight Survey of Tray HI 1 
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face of the deltM^^^n«°^ X ^^ s "^ p !f r inlacl ' Thl ' color s in Ihe mirrorlike sur- 
•hird row from the top in the in-flight photograph "* 



Figure 610 

Photo No.: KSC-390C-2065.07 

Dup. Neg. No.: L9 1-1 5678 

LISAR NO.: EL- 1 994-00297 

Photo Credit: KSC 

Photo Date: 3/19/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray HI I 


mirrorlike'surfaces of the detectonf 6 ^ Sum>undi "S s are reflected 'the 



Figure 61 1 

Photo No.: KSC-390C-2065.08 
Dup. Neg. No.: L9 1 -15679 
LISAR NO.: EL- 1 994-00464 
Photo Credit: KSC 
Photo Date: 3/19/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Upper Left of Tray HI 1 
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, . , r nnn er right one-fourth of the tray. The 
Figure 612 (Postflight). This photograp PP - , ished aluminum stop plate 

zzzxz 

near adhesive bond joints. 



•igure 612 

>hoto No.: KSC-390C-2065.09 
)up. Neg. No.: L9 1-1 5680 
JSAR NO.: EL-1994-00465 
Photo Credit: KSC 
Photo Date: 3/19/90 
Location: KSC SAEF 11 
Subject: Postflight Detail of Upper Right ot 
Tray HI 1 


Figure 613 < PosifligHO • This Photograph is of the H 

Sri =Z "e^e “so^faces. S— gs a. - - 

mirrorlike surfaces of the detectors. 



Photo No.: KSC-390C-2065.10 
Dup. Neg. No.: L91-15681 
LISAR NO.: EL- 1994-00466 


Photo Credit: KSC 
Photo Date: 3/19/90 
Location: KSC SAEF 11 
Subject: Postflight Detail of Lower 


Left of Tray HI 1 
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die-S^r ; S :T T" ~ of «* ,ay. T„e 
seem ,o be moderately coated with a brown^tain CsS/ ^ a ' Uminum st0 P P^te 

vicinities near adhesive bond joints There are nli , f pears to be more concentrated in 

surfaces. J * here are Photographic hght reflections in the foil sensor 



Figure 614 

Photo No.: KSC-390C-2065.il 

Dup. Neg. No.: L91- 15682 
LISAR NO.: EL- 1 994-00467 
Photo Credit: KSC 
Photo Date: 3/19/90 
Location: KSC SAEF II 

Subject: Postflight Detail of Lower Right of 
Tray HI I 
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Tray H12 

Heavy Ions in Space (M0001) 
Naval Research Laboratory 


Trays: H3 and H 12 

The objective of this experiment was to provide a deep survey 
cles in low Earth orbit. 


of intensely 


ionizing parti- 


Figure consisted^fa'multdayer thermid 

were mounted in the expenmen y ^ detecting i ow -energy ions, a honeycom 

insulation blanket, a top stack of Lex _ ‘ which was use d to detect cosmic rays, 

pressure cover, and the main stac f ^ h module was divided into four smaller units that 
Three modules were identical, whi penetration. The top layer ot the thermal 

allowed pressure covers with a lower thresho deposUed P on the underside and 
blanket is a 5-mil Kapton film with an a lum. -num co* ^ center section 0 f the ther- 

an overcoat of Chemglaze HA-27 w 11 ® P‘ ^ of i/4_mil perforated Mylar film with an 

mal blanket is constructed ot approxima y bottom , ayer of the thermal blanket is a 

aluminum coating vapor depositee on ec ^ _ deposited on the side facing the Lexan 

5-mi. Kapton film with an between each aluminized 

detector stack sheet. A Dacron mes( n« q each of the four modules, which was a 
Mylar layer of the core material. e ian ^ ^ silvered Teflon film that was secured with 

Z-shaped aluminum structure, was co d ° silve red fUm was also use d to 



Figure 615 

Photo No.: KSC-384C-331.06 
Dup. Nee. No.: 84-7187 
LISAR NO.: EL- 1994-00646 
Photo Credit: KSC 
Photo Date: 1/24/84 

Location: KSC SAEF II 

Subject: Preflight Survey of Tray HI- 
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‘Z*""" bla " ketS "“'' ex,ensive dama « e ' 

brown stain. A light coating of the stain is on the t - ^ n ° W C ° ated W,th a gloss >' dark 

Note the discolorations on The structure of the I npp^ adjacent to the American flag, 
and the variation of discoloration with proximity to th^m^l ve,T ^ ** 



Figure 616 

Photo No.: S32-75-067 
Dup. Neg. No.: L90- 10373 
LISAR NO.: EL- 1 994-00676 
Photo Credit: JSC 
Photo Date: 1/12/90 
Location: In Flight 

Subject: In-Flight Survey of Tray HI 2 


Figure 617 (Postflight). This photograph of experiment Mnnm 
bay access hatch of the orbiter during nnstlw P M °° Was taken from the cargo 

Center. The photograph shows the extensive damag^toThe 118 F, ‘ ght Research 

loose blankets appear to be more tightly rolled than in th j "l? ^ blanketS ‘ The 

IT SUrfaCeS P— white arc t 



Figure 6 1 7 

Photo No.: S32(S)-283 

Dup. Neg. No.: L92-21190 

LISAR NO.: EL- 1 994-00072 

Photo Credit: JSC 

Photo Date: 1/22/90 

Location: Shuttle Cargo Bay at Dryden 

Subject: Postflight Survey of Tray H12 
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Figure 618 (Postflight)- The postflight paint on the top layer, previously 

with multilayer thermal blankets that ^^he^hcrma^blankets apparently shrunk in flight, thus 
white, is now a glossy soft brown or j* ' . twQ sides The tape used to attach the blanket to 
causing them to detach from the tran thus leav ing tape on both the frame 

the structure failed in tens.on across the wi ^ b ,^ nkets on the three large modules have 
and the top layer of the thermal blan • k benea th. The curled thermal blankets 

curled to expose the top Lexan layer ° the dete^ ^ ^ ^ expose |he 5 . mil aluminized 
that protected the tour smaller modu ^ the rmal blanket s on the right side of the 

sections o?the mult.layer thermal blankets. 



Figure 618 

Photo No.: L90-1796 

LISAR NO.: EL- 1994-00380 


Photo Credit: LaRC 

Photo Date: 2/6/90 

Location: KSC SAEF II 

Subject: Postflight Survey of Tray HI 


2 


Figure 
discolored 
is visible. 


. • thp lower rieht one-fourth of the tray. The 

' 'ee— — s “‘ ion ° f ,he bbnke ' 



Photo No.: KSC-390C-828.05 
Dup. Neg. No.: L91- 15548 
LISAR NO.: EL-1994-00166 
Photo Credit: KSC 
Photo Date: 2/6/90 
Location: KSC SAEF II 
Subject: Postflight Detail of Lower 
Tray H12 


Right of 
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curie/ thermal btaXtat' low " lef ' one ' fourth »f the tray. The 
mzed Kapron film pressure covers beneath. modules now expose the 5-mil alumi- 



Figure 620 


Photo No.: KSC-390C-828.06 

Dup. Neg. No.: L9I -15549 

LISAR NO.: EL- 1 994-00 167 

Photo Credit: KSC 

Photo Date: 2/6/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Lower Left 


of Tray H12 


damaged therm^fik^^ left ""^-fourth of the tray. The 

beneath. 10 expose lhe to P Lexan layer of the detector stack 



Figure 62 1 


Photo No.: KSC-390C-828.07 
Dup. Neg. No.: L9 1-1 5550 
LISAR NO.: EL- 1 994-00 1 68 
Photo Credit: KSC 
Photo Date: 2/6/90 
Location: KSC SAEF II 


Subject: Postflight Detail of Upper Left of Tray 


H 12 
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. . • _.f t u P nnner right one-fourth of the tray. The 

discolored blanShown. A representative cross sec, on of the blanket 

is visible. 



Figure 622 

Photo No.: KSC-390C-828.08 

Dup. Neg. No.: L9 1-1 5551 

LISAR NO.: EL- 1994-00 169 

Photo Credit: KSC 

Photo Date: 2/6/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Upper Right ot 

Tray H 12 


Figure 623 fPosf/W This photograph shows a white card for comparison with the dis- 
colored thermal covers. 



Figure 623 

Photo No.: KSC-390C-829.02 

Dup. Neg. No.: L91-15557 

LISAR NO.: EL- 1994-00283 

Photo Credit: KSC 

Photo Date: 2/6/90 

Location: KSC SAEF II 

Subject: Postflight Detail of Tray H 1 2 
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rirr!! l8 f t Ph °‘°§ ra P hs of Structural Elements Showing 
cumferential and Lengthwise Variation of Discoloration 

Ihe Earth-fadn/rad ieftThfsMe^toy AI 2 * '‘’"‘v 0 " A be ' Wee " rows l2and 1 
con.amina.ion on the longeron s vi b^N«e 111 '° ' hiS lo "* CT on. U, "c if any 

The edge of the , hernial panel .o^aZ f n^" 0 " °" ,he "“roostal '° •>* left 

This discoloration was the effect of internal ventino The concentrated brow n discoloration, 
trasts with the unshielded area of the intercostal. § ' *** C ° Vered by the tra y ^nge con- 



Figure 624 


Photo No.: KSC-390C-295 1.10 
Dup. Neg. No.: L92-20490 
LfSAR NO.: EL- 1 994-00608 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF II 

Subject: Postflighl De.ail of Longeron A Be, ween 
Rows 12 and ] 


lef, 1 ™d 2 wi.h ,he Earth-facing end the 

area on the longeron is a reflection off the • Y WaS ddjdcent to thls longeron. The light 

discoloration on the side o <>£ ZZn The 7") ^ “ a <*■«■« pattern of 

lighting. IOnter ° n ' The discoloration on the intercostal is washed on, by 



Figure 625 

Photo No.: KSC-390C-2949.02 
Dup. Neg. No.: L92-I8257 
LISAR NO.: EL- 1 994-00634 
Photo Credit: 

Location: 


Subject: Postflight Detail of Longeron B Between 
Rows I and 2 
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Figure 626 (Pos,fligh,). Longeron I .The "i* 



: igure 626 

>hoto No.: KSC-390C-294K. 1 0 
Dup. Neg. No.: L92- 18590 
JSAR NO.: EL- 1994-00633 
Photo Credit: 

Subject^ Postflight Detail of Longeron C Between 
Rows 2 and 3 


Figure 627 ( Pos lfl ig6,, Longeron 

left is shown in this photograph. i _. ercosta l end fitting. There is no significant discol- 

area on the longeron is a reflect, o, i* 0 „ „ g te .hernial panel edge location. 



Photo No.: KSC-390C-2945.I2 
Dup Neg. No.: L92- 18556 
LISAR NO.: EL-1994-00632 


Photo Credit: 

Subject" Postflight Detail of Longeron D Between 

Rows 3 and 4 
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E between rows 4 and 5 with the 
area of light on the longeron is a reflection off the f ° longeron - The considerable 

discoloration on the longeron or li There * - significant 
location. The area covered by the trav flange - . ° rJt,on at the therma I panel edge 

intercostal. > t,ay flange con ‘«™s with the unshielded area of the 



Figure 628 

Photo No.: KSC-390C-2945.09 
Dup. Neg. No.: L92- 18553 
USAR NO.: EL- 1 994-0063 1 
Photo Credit: 

Location: 

Stl Rows De,a " ° f L °"* e ™ E Between 


T er ° n F - 5 and 6 w it H the 

the longeron is a reflection off the intercitatendfi^™ to'” ' h ' S '° nSer ° n ' The ' igh ' area on 
on the longeron. There is no line of concentrated disrnl ' S "° Slgn,ficant ^coloration 

fon. The area covered by the tray flange contrasts with £ EtetastaT' 



Figure 629 

Photo No.: KSC-390C-2942.09 
Dup. Neg. No.: L92-I8517 
LISAR NO.: EL- 1 994-00630 
Photo Credit: 

Location: 


Subject: Postnight Detail of Longeron F Between 
Kows 5 and 6 
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Figure 630 (Postfligh,,. This photograph -shows Lnovl^ 

Earth-facing end to the left. The side of tray disco | ora , io „ a t the thermal panel 

flange contrasts with the unshielded area of the 

intercostal. 



Figure 630 

Photo No.: KSC-390C-2942.06 
Dup. Neg. No.: L92-18514 
L1SAR NO.: EL- 1994-00629 
Photo Credit: 

Location: _ _ , 

Subject: Postflight Detail of Longeron G Between 

Rows 6 and 7 


Figure 631 (Fm, flight). Longeron H between 
left is shown in this photograph. The side of tray A7 was ^adj^ent to m, . g 

o, light on the longeron is a """ ' mLhed by .* line of con- 

This'was the effect of internal venting. The area covered by the 

tray flange contrasts with the unshielded area of the intercosta . 



Figure 63 1 

Photo No.: KSC-390C-2939.06 
Dup. Neg. No.: L92- 18479 
L1SAR NO.: EL- 1994-00628 
Photo Credit: 

Location: 

Subject: Postflight Detail of Longeron H Between 
Rows 7 and 8 
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ler, ww. the Ear e „ d t „ lhe 

slight discoloration on the longeron The edsze ofrhe th ^ ‘ , f JdCen | t to ,hls lon g eron - There is a 
of concentrated brown discoloration This dfsr I Pa " e locatlon is marked by a line 

area covered by the tray flange contrasts with theTnshielded ^ 



Figure 632 

Photo No.: KSC-390C-2939.03 
Dup. Neg. No.: L92- 18476 
LJSAR NO.: EL- 1 994-00627 
Photo Credit: 

Location: 


Subject: Postflight Detail of Longeron I Between 
Rows 8 and 9 


the Earth-facing end to the left. The side of Sh0 ^ S g longeron J between rows 9 and 10 with 
some discoloration on the longeron. The edee oHhe th^. to this lon geron. There is 

of concentrated brown discoloration This hL i , pane ,ocahon is marked by a line 

area covered by the tray flange contrasts with theTns'hielZ ^ 



Figure 633 

Photo No.: KSC-390C-2936.03 
Dup. Neg. No.: L92- 18440 
L1SAR NO.: EL- 1 994-00626 
Photo Credit: 

Location: 


Subject: Postnight Detail of Longeron j Between 
Rows 9 and 10 
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Figure 634 (PostfligM). Longeron jK ; ,0 Xas JJjacim ^.h^^nge^on-The' e 

the left is shown in this photograp • „ rnn This Dattem of discoloration was the heaviest 

are areas of heavy discoloration on the i^ation'Ts^arked by a line of concentrated 

on longeron K. The edge This discoloration was the effect of internal ventmg. 

the tray Inge contrasts with the nnshielded area of the intercostal. 



Figure 634 

Photo No.: KSC-390C -2935.1 1 
Dup. Neg. No.: L92- 18436 
LISAR NO.: EL- 1994-00625 
Photo Credit: 

Location: 

Subject: Postflight Detail of Longeron K Between 
Rows 10 and 1 1 


Fig ure 635 Thisph^' " ~ ^^ron. There are 

s^ah^rea^o^he^vy ‘discoloration on the '^.^^^^^^g^efcosta^T^s'discolo^i^was 
Tefftct o? intema^vent^^The^ar^'cov^redt^y the tray flange contrasts with the nnsh, elded 

a ” taken of longeron A between rows H - , with the Earth-facng end 

to the right. 



o No.: KSC-390C-2952.02 
. Neg. No.: L92-20494 
\R NO.: EL-1994-00609 
;o Credit: 


■ct; Postflight Detail of Longeron L Between 
ws 1 1 and 12 
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EarthSgfndt 1 ^, The sIlTrfy ^T" ® be ' Wee " r ° WS 1 and 2 w " h *•* 
light on the longeron is "’if ™e patlern of 

hon on the longeron or line of concentrated Hit g There B no visible discolora- 

The area covered h y the ,ra y 



Figure 636 

Photo No.: KSC-390C-3465. 1 1 
Dup. Neg. No. L92-20095 
LISAR NO.: EL- 1 994-00584 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Longeron B Between 
Rows 1 and 2 


right is shown in Ihifphotograpf The^d^f f f 2 ^ r'""' "" Ranh ' ,adn S end to the 
tern of light on the longeron! a reflection off f , was , ad J a ‘ ; '= n < •<• this longeron. The pat- 
coloration on the longeron or of ' ^ Th ^ B visible dis- 
location. The area covered by the Ir iv ITim.e e ' ‘ >rd "‘ >M al ,he thermal panel edge 

costal and longeron. y ""** COn,ras,s Wllh ,he “"shielded area of the inter- 



Figure 637 

Photo No.: KSC-390C-3465. 1 0 
Dup. Neg. No. L92-20094 
LISAR NO.: EL- 1 994-00583 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Longeron C Between 
Rows 2 and 3 
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Figure 638 A4 was^djaMm » this longeron. There is no 

right is shown in this photograph. The side y concent rated discoloration at the Iher- 

* he “* " Whh ^ 

of the intercostal. 



Figure 638 

Photo No.; KSC-390C-3462.08 
Dup. Neg. No. L92-20056 
L1SAR NO.; EL- 1994-00582 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Longeron D Between 
Rows 3 and 4 





Figure 639 

Photo No.: KSC-390C-3462.07 
Dup. Neg. No. L92-20055 
LISAR NO.: EL- 1 994-00581 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Longeron E Between 
Rows 4 and 5 
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Earth-facing end to tht^’h^TL^We^raf A6 F be,ween rows 5 m <> 6 with the 

heavy and distinct pattern of d co ^ion on the u" “'T “ “* ,0n ^ mn - ™ere * a 
holts. There is no line of concentrated dk!v!r. , * T'™' No,e ,he distincl Patiem of the 



Figure 640 

Photo No.: KSC-390C-3459.05 

Dup. Neg. No. L92-19I38 

LISAR NO.: EL- 1 994-00548 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Longeron F Between 
Rows 5 and 6 


Earth-facing end to t^yA7°w " ° be,ween row s 6 and 7 with the 

pattern of discoloration o^n the longerofanTon the n ** 7 ' f ° thiS ,0ngeron - There is a small 

a distinct line of concentrated discoloration at the femT "'Th™ 1 member fitting. There is 

non was the effect of internal venting. The area rov h tfT gC location - This discolora- 
unshielded area of the intercostal. & 1 ere y the tray flange contrasts with the 



Figure 64 1 

Photo No. KSC-390C-3459.04 
Dap. Neg. No. L92-I9137 
LISAR NO.: EL- 1994-00577 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Longeron G 
Rows 6 and 7 


Between 
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Figure 642 (Poslflighl). Longeron H i Wween ^ tongeron^ There is a 
right is shown in thts photograph. The u „ e of concentrated discoloratton at 

- ,ray ,lange con,ras,s w,th ,he 

unshielded area of the intercostal. 



Figure 642 

Photo No.: KSC-390C-3455 . 1 2 
Dup. Neg. No. L92- 19097 
L1SAR NO.: EL- 1994-0061 5 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF 11 

Subject: Postflight Detail of Longeron 
Rows 7 and 8 


FI Between 


Figure 643 (Pos, flight). Longeron totetgeron. Th« ^ 
right is shown in this photograp . There is a distinct line of concentrated dtscolora 

large pattern of discoloration T>n / discoloration was the effect of internal venting. 

"TdtyT flange contrasts with the unshielded area of the intercostal. 



ire 643 

to No.: KSC-390C-3455.il 
) Neg. No. L92- 19096 
ARNO.: EL-1994-00614 
>to Credit: KSC 
>to Date: 4/20/90 
'ation: SAEF II 

Dject: Postflight Detail of Longeron I Between 
[lows 8 and 9 
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right is .shown in this photograph. The side of tray AIO was H W " ' 6 Earth ' facin S e,ld to the 

little if any discoloration on the longeron There is a Hi r f . ddjat ® nt to thls lor >geron. There is 
panel edge location. The area eovefed by the tray fW T ° d,SColoration at the thermal 
the intercostal. ^ ange contrasts with the unshielded area of 



Figure 644 

Photo No.: KSC-390C-3452.09 
Dup. Neg. No. L92-I9058 
LISAR NO.: EL- 1 994-00722 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Longeron J Between 
Rows 9 and 10 


.he S° y AH nger ° n d K 1 0 and , I wi,h 

httle if any discoloration on the longeron There is a Hi r , !* jaCent to thls lo ngeron. There is 

panel edge location. The area covered by the tray flante °* dlSCO,oration at the thermal 

the intercostal. ^ n ® e contrasts with the unshielded area of 



Figure 645 

Photo No.: KSC-390C-3452.08 
Dup. Neg. No. L92-I9057 
LISAR NO.: EL- 1 994-0072 1 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

s ^sr e,aiiofLongeronKBe,w -" 
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Figure 646 <Po S <M». This photograph is 

the Earth-lacing end to the right. The side o ray ^ discoloration at the thermal 

^irr tray flange contrasts with the unshielded area of 

the intercostal. 



Figure 646 

Photo No.: KSC-390C-3469.02 
Dup. Neg. No.: L92-3731 
L1SAR NO.: EL-1994-00585 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Longeron L Between 
Rows 1 1 and 12 


Figure 647 Tray ^ distinct patterns 

Sn® er^rb Thl« ,s a sig^ican, and well-defined pattern of discoloration near the 
left intercostal. 



Figure 647 

Photo No.: KSC-390C-2949.02 
Dup. Neg. No.: L92-18257 
LISAR NO.: EL- 1994-00634 
Photo Credit: KSC 
Photo Date: 4/8/90 

Location: SAEF II „ . 

Subject: Postflight Detail of Lett Side of Bay 
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longeron B. The patte^faX^new the^^n^r'o!' the^b" ^ ' nterCOStal of ba y A ) of 
intercostal. tbe bay? but If S ets darker near the right 



Figure 648 


Photo No.: KSC-390C-2949.04 
Dup. Neg. No.: L92- 18259 
LISAR NO.: EL- 1 994-00635 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF II 

Subject: Postfhght Detail of Right Side of Bay A 


Z ,H ,his par ' m in,ercostal »f»y B. of 

ing near the left intercostal. 1116 pdttern of dlsc oloration with multiple shad- 



Figure 649 

Photo No.: KSC-390C-2949.05 
Dup. Neg. No.: L92-I8260 
LISAR NO.: EL- 1 994-00636 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF II 

Subject: Postflight Detail of Left Side of Bay B 
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andwd.tS ';Z multiple shad- 

ing near the right intercostal. 



Figure 650 

Photo No.: KSC-390C-2949.07 
Dup. Nee. No.: L92- 18262 
L1SAR NO.: EL- 1994-00637 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF II 

Subject: Postflight Detail of Right Side of Bay B 


No photograph exists ot Bay C. 


INO pnoiugirtjjii LAioui wx — j - 

„. «i < Postftisht ) Tray D1 was adjacent to this part (center ring of bay D) of long- 
eron B . There is a snfall faint pattern of discoloration on the longeron near the cente, n g. 



;ure 65 1 

oto No.: KSC-390C-2949 .08 
ip. Neg. No.: L92- 18263 
SAR NO.: EL- 1994-00638 
oto Credit: KSC 
iOto Date: 4/8/90 
ication: SAEF II 

ibject: Postflight Detail of Left Side of Bay D 
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' c z:r *■ ^ 



Figure 652 


Photo No.: KSC-390C-2949. 1 0 
Dup. Neg. No.: L92-I8265 
LISAR NO.: EL- 1 994-00639 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF II 

Subject: Postflight Detail of Right Side of Bay D 


near the left intercostal. P f d,SLoloratlon with multiple shadings 



Figure 653 


Photo No.: KSC-390C-2949. 1 1 
Dup. Neg. No.: L92-I8266 
USAR NO.: EL- 1 994-00640 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF II 

Subject: Postflight Detail of Left Side of Bay E 
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JJZ ^ multiple shad- 

ings near the right intercostal. 



-igure 654 

Photo No.: KSC-390C-2950.02 
Dup. Neg. No.: L92-20470 
L1SAR NO.: EL-1994-00641 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF 11 

Subject: Postflight Detail of Right Side of Bay E 


eroiT^^^^is^s^fficamT^^w^l^^n^pat^^'o^disctdoratior^w'ith niultiple'shadings 
near the left intercostal. 



Figure 655 

Photo No.: KSC-390C-2950.03 
Dup. Neg. No.: L92-20471 
LISAR NO.: EL- 1994-00606 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF II 

Subject: Postflight Detail of Lett Side of Bay F 
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longeron weH "deS pattern rtf' T™'*' °' 

ings near the right intercostal. ° P ttern ot discoloration with 


bay F) part of 
multiple shad- 



Figure 656 

Photo No.: KSC-390C-2950.05 
Diip. Neg. No.: L92-20473 
LISAR NO.: EL- 1 994-00607 
Photo Credit: KSC 
Photo Date: 4/8/90 
Location: SAEF II 

Subject: Postflight Detail of Right Side of Bay F 


longeron F. The Eart^-focing^nd ^f LDEF^s toTh* 1 h"* T* (r ' 8ht intercostal of bay A) of 
eron F between rows 5 and 6 There is a sienif^ ^ photo S ra P h ’ which shows long- 

near ,He r igh , Intereosta,. Note 



Figure 657 


Photo No.: KSC-390C-3459.05 
Dup. Neg. No.: L92- 19138 
LISAR NO.: EL- 1 994-00548 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Right Side of Bay A 
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lo „£r„TTh ~ ^ near ,he ,eft imer ‘ 

costal. Note the wiring clamp patterns. 



Photo No.: KSC-390C-3459.07 
Dup. Nee. No.: L92-19140 
L1SAR NO.: EL- 1994-00549 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Left Side of Bay A 


Figure 659 Tra, ^ 

fade near ,he center of ,he 

bay. 



ure 659 

)to No.: KSC-390C-3459.08 
p. Neg. No.: L92-19141 
JAR NO.: EL- 1994-00550 
Dto Credit: KSC 
Dto Date: 4/20/90 

cation: Subject: SAEF II 

bject: Postflight Detail of Right Side of Bay 
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longeron F.^re"i^'f^'J C ant and mlwS lie" TJ™! inlercos,al ° f b»y B) of 
cos,l. Nore the fain, panem of the wiring ££ ^ ~ ^ Z “ * “ ^ 



Figure 660 


Photo No.: KSC-390C-3459. 1 0 
Dup. Neg. No.: L92-19143 
LISAR NO.: EL- 1 994-00551 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Left Side of Bay B 


longeron F. There" s'ff^irl”ra “dTelwS pallern 7 d '"'T inKrCOS,al of Wy O of 



Figure 66 1 


Photo No.: KSC-390C-3459. 1 1 
Dup. Neg. No.: L92-19144 
LISAR NO.: EL- 1 994-00552 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Right Side of Bay C 
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... „ (Postflight) Tray C6 was adjacent to this part (center ring of bay C) of long- 

of a pattern of discoloration near the center rtng. 



Figure 662 

Photo No.: KSC-390C-3460.02 
Dup. Neg. No.: L92-20027 
L1SAR NO.: EL-1994-00553 
Photo Credit: KSC 
Photo Date: 4/20/90 

Location: SAEF II ^ 

Subject: Postflight Detail of Left Side ot Bay L 


Figure 663 ( Postflight ). Tray D6 was adjacent to nng ° f ^ D> ^ ^ 
eron F There is a small pattern of discoloration near the center g. 



Figure 663 

Photo No.: KSC-390C-3460.03 
Dup. Neg. No.: L92- 20028 
LISAR NO.: EL- 1994-00554 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Right Side ot Bay 
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longeron F. There^fgrtfcanl anVwel] “define™ p°„ern of d ^ intercoslal of »»y D > of 
cosraf Note the fain, wire Camp pattern. The M """ 



Figure 664 

Photo No.: KSC-390C-3460.05 
Dup. Neg. No.: L92-20030 
LISAR NO.: EL- 1 994-00555 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Left Side of Bay D 


longeron F.^Tterel^ adjacent to this part (right intercostal of bay E) of 

patterns. ' ‘‘ nd WC "- def,ned P a "er„ of discoloration. Note the wire clamp 



Figure 665 


Photo No.: KSC-390C-3460.06 
Dup. Neg. No.: L92-20031 
LISAR NO.: EL- 1 994-00556 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Right Side of Bay E 
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_. „ (PostfHeht) Tray E6 was adjacent to this part (left intercostal of bay E) of long- 

erotT R^here ts rsi^if^ant and well-defined pane™ of discoloration. 



Figure 666 

Photo No.: KSC-390C-3460.08 
Dup. Neg. No.: L92-20033 
L1SAR NO.: EL- 1994-00578 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Left Side of Bay E 


1 on^ro^ r F^There°is^a^int"^te^oT^iscoiwadon°n^r the^ighMnte^arstal/Thete'ts a^so°a 

'ham cutoff of the discoloration jus. to the left of the tntercostal. 



Figure 667 

Photo No.: KSC-390C-3460.09 
Dup. Neg. No.: L92-20034 
L1SAR NO.: EL- 1994-00579 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 

Subject: Postflight Detail of Right Side ot Bay F 
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Figure 668 

Photo No.: KSC-390C-3460. 1 1 
Dup. Neg. No.: L92-20036 
LISAR NO.: EL- 1 994-00580 
Photo Credit: KSC 
Photo Date: 4/20/90 
Location: SAEF II 


Subject: Postflight Detail of Left Side of Bay F 
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Photographs of Selected Areas of Discoloration 


Figure 669 tPo* flight). Note the extensive ! conla 



Figure 669 

Photo No.: KSC-390C-1545.08 
Dup. Neg. No.: L9 1-9080 
L1SAR NO.: EL-1994-00710 
Photo Credit: KSC 
Photo Date: 3/2/90 

Location: KSC __ 

Subject: Postflight View of Back of Tray C. 


f tU . nFF W - 1S essentially black to provide radia- 
of — ,hc “ " 

tray B2 in the top left of the photograph. 



ure 670 

)to No.: KSC-390C-1481 .07 
p. Neg. No.:L9 1-1 5630 
SAR NO.: EL- 1994-00049 
oto Credit: KSC 
oto Date: 2/28/90 

cation: SAEF II . 

bject: Postflight View of LDEF Interior 
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Figure 671 ( Postflight ). This photograph of trav FI I h 
contamination. Note the discoloration below the rim h . ^ eXtensive decoloration and 
tacure or integration, tape had been placed on the I av ^ < ’“ rin * ,ra ? ma "“- 

cleaned after the tape was removed y eWa " and the ,ra >' ™ improperly 



Figure 671 

Photo No.: KSC-390C-1537.12 
Dup. Neg. No.: L91-1 1508 

U S AR No.: LISAR No.: EL- 1 994-0069 1 
Photo Credit: KSC 
Photo Date: 3/2/90 
Location: SAEF II 

Subject: Postfligh, Detail of Tray FI | Discoloration 


discoSL™^ 





Figure 672 

Photo No.: KSC-390C-3622. 1 0 
Dup. Neg. No.: L92-20238 
LISAR NO.: EL- 1994-00586 
Photo Credit: KSC 
Photo Date: 4/30/90 
Location: SAEF II 

Sublet: Postflight Detail of Wiring Harness Pattern 
on Longeron D 
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'“or and highly directional pattern, of the bolt, and nuts. 



Figure 673 

Photo No.: L90-01517 
LISAR NO.: EL-1994-00054 


>hoto Credit: LaRC 
>hoto Date: 1990 

Subject^Postflighl Detail of Structure Discoloration 


Figure 674 (Prem»-^ is ° f trUn " i0n P ' aKS ^ fli8h ' ^ ^ 

2 spares) prior to flight. Note the bright color. 



Figure 674 

Photo No.: L83-09232 
LISAR NO.: EL- 1994-00703 


Photo Credit: LaRC 
Photo Date: 1983 
Location: LaRC 
Subject: Preflight Detail 


of Scuff Plates 
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High^The was removed from ,he LDEF after 

on the I railing side. " ' he le ‘‘ dln « slde du ™g flight, while ihe duller one was 



Figure 675 

Photo No.: L90-0I537 
LISAR NO.: EL- 1 994-00055 
Photo Credit: LaRC 
Photo Date: 1990 
Location: SAEF II 


Subject: Postflight Detail of Scuff P| ate s 


432 
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